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:-ectOn 1

MANAGUM ENT S1 -MARY

'tnis section 'arnmarizes the findings of Sof Tech, inc. , with regard
to the feasibility and cost effectiveness of the Training Resource, Applica-

and Information/Data Excha (TRAIDEX) System. TRAIDEX is an
information storage and retrieval system that has been designed to re
the cost of developing. technical training courses within the armeci services

allowin; ,elopers to have timely access to a comprehen ive. up-to-
date catalog of well described a 1 validitted courseware. The information
collection and analysis that forms the baiis for these findings was ner-
formed during the period April 1975 through April 1976 by SofTeeh Nvith

the assistance of Educational Testing Service of Princeton, N. J. This

ation was gathered during a series of interviews at over twelve
ate headquarters and training development locations, during which

personnel ranging from senior headquarters and technical school stall
through education and training specialists to coarse developers were inter-
viewed, The functional design of an information exchange system that
could fulfill the requirements that were uncovered by the information needs
analysis was perfozmed, and was reviewed by members of the Interservice
Training Review Organization and by selected senior training staff per-
sonnel. Finally, two system implementation alternatives were designed
and their costs estimated. The result of the study a.re summarized below.

1 Infor ation -Tee

The study indicates that the interservice sharing of validated
technical course units can significantly decrea.ue the time and cost re-
quired to produce courses for which identical or similar units must be
developed. This view is supported both by qualified development per-
sonnel and by the ewerience of course developers who have actually re-
used course ruater:al from other services. The major obstacles that
currently prevent this type of information sharing from taking place

10
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the lack of a catal
information that ident
material

_ up-to-date, desc ript ive
ll-validated course

the, lack of a uniform and responsive systen for
obtaining course material af ter it has been identified.

The TRAIDEN _ that n s been dcsjned as part o_ this study
addrt s ses the information needs identified. Furthermore, the fu_nctional
requirements -f the system can be met by utilizing an existing hardware/
sftware imiforrnation proc es -tern, ENFOCEN , that is oporated at
Wright-Patterson Air Force Base in Dayton, Ohio. The implementation
of RA IDEX will therefore require no significant acquisition of computer
hardware 01 software, The only additional hardware onqts will include
the purch se of low- -peed typewriter terminals and the ..,ost of using
a packet switching cotr-nriunications network. These costs are described
in detail in Section 6 and the appendices to this report.

The key to the successful implementation of TRAIDEX will be the
provision of active support from the using services through the assign-
ment of active, innovative operational staff and the.visible backing of both
headquarters and development site commands. The details of TR AIDEK
staffing requirements are covered in Section 7.

1. 3 .-"iy2_3tern Costs

Two implementation options have been described for the TRAIDEX
system. F3ast-cl upon using the INFOCEN information storage and retrieval
systeui as the host for the database, the first option takes advantage of
the fact that ENFOCEN is also the host for the Defense Audio Visual Archive
(DAVA). The Director of DAVA has offered certain hardware cost and
personnel support that places the five-year cumulative cost of irnplernentine
TRAIDEX at approximately $S2,1 thousand. The second option also assumes
the TRAIDEX system is implemented on the 131FOCEN system. but does
not assume DAVA assistance, for a five-year cumulative cost of approxi-

mately $1 9 million.
1 1
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1'4 'FR A .1DV:A Renefit,,_
Rased upon accepted estiniates of technical course development

costs, even the more costly TRA IDEN: implementation option need reduce
the ci-yei.onient costs of the courses impacted by TRAIDEX by an avQrage
of only t-vi-01-Dercent in order to pay o r itself in five years. This Qost
calculation is presented in Section 6.4. Furthermore, SofTech believes
that othicr less quantifiable 6enefit5, especially the production of hig-_er
quality courseware, will result from continued TRAIDEN usage.

1020-2 1 - 3



SeQttor

scovE or TEE TRAIDEX STUDY

1,1 St3d Def initt

TlYis repc.rt d es cribes tne result_ ts 01 the information need s arialy sis
and implerneotation stu.dy cf the Traini FZesource Applications and In -
f(irrra tion)D3,. ta gxc ae (TR ALDEX) ystm. The TR AMEX systerr has
tte geraerl 0 foje tive-s Qf a cciLairing, rnintoLining , r etrieving, dis serre.inating,
and exchargipg tz:pc cur-nerts rraaterials nd iinforrmation useful to the a duc a-
tion an( tr-airiing activities of the four rs-Iiilitary services. It is a data e3c-
charige systwx, intermed prirriarily fox- the use capf tr aining coarse analys ts
a nd develpers to all services, -that will aL low thern to obtain the berLefits
of c ion-Ivor-1 Q1Cper iene in the analysis des ign, and development of rnilitary
txaining prog.cani_s,

Th I-11A fDEX stud y has been jCPintL y funded loy the Arrry, [Navy, Air
For ce, an< D,ARPA a-nd ha s been condi..ctecl and &r the auspices of DA RIDA
and the Inter erv ice Tr ining Review t3,oar (ITPB) by two contraLctoxs:
SofTeoli, T-11Q I Wa-ltharri, art< eucationa1 Testing Service (87S)
01 Princetem, N. 3, 'Me Imte Tuniversity Cmmnunications Cou.neil,
(EDUCCIa ) -;_so provi.ded substantial c onsulting suppor t and a ssis tance t o
ETS. -The stody -was divid ed into four tasks, as follows:

Coll..cluct a co st/bert efits/ Ifec liven ss analysis to
idersaily th rnos t f asible and attra ctiv-e TRAIDEX
leatAlres
Co/le:loot ar iniorination aa1yis to ider ify both
reeds fc3r and so u ces of `r nfornation in the
rnilji_ tar y training cornrntarty
iDeti_ne aRAIDEg ecncept of cperatiori.

peify irriplernemta.tinn otio1s, costs, and a
devlopornent plarl

1 3
2-1
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In order to unde -.8 -and th and erl ying as 7_11-npti6ris and de nition

_ope vsihich guided the `TR -AIOEX stud y t-asjs, it is irnpor tant to be
of the evolution of tIe TR AILDE,C oricept prior to the start of thi s

stud r rorn the sp th-!,..g of 1 974- to the s pring of 1915, the potential
definition of an inf drrna tion and data exchange system vats still open-ended,
and the TEA IDEX concept inc lud ed many possible goals, benefits and uses

IVLakixig the co
and effective

cl eveloper rnor e pnoductive

R educirn couxse prepara.tion f

R educing ineffic ien I, inappropriate application of
training r esolarces
Id -cntifying wide Bpr ead r search and development
ne-eds

Maxindzing tiie lis sentiriation of nevi technical
applications and innovatiens

rhe methods pr oposed for meeting these goals i hided the sharing of
c ornmnn c ousse- elements among the s ervic es amid the sharing of evaluati
information on mnedi, res cur- ce apFlications, etc. Th e propos od us er

c ornmu.nity irc1.Eded coars e develop er a, adrmirristrator s of tr aining c urric ula,
h eadquartcr s planner s arid policy rraakers, and th e txaining r es ear ch corn-
niunity, Possible TSAIDOX application areas included technical training,
fiying training, general. military- training, hurrjan goals training, and the
use of sirrulattion devices, training devio es and advanc ed training systems.
ether tios sible areas of inipact vvere res earth requirernents , operational
t rainin g, system rna int ena nce, on- t1e -job training, career development,

suppo rt cf the Instr uctional (Sy5terms Design (ISD) concept.

Re ali zi g that tl-Le s ucces 5 ol the initial stddy depended upon a. well
d efjried so op e, the Inter service 'Training Review Or ganization (ITBO),
Sofrect, and E-TS agreed on sever 1 maj or points in the TRAIDEX definition-
A t the rizo Training T ecl-knology Conamitte e nieeting in April 1 97 5, SofTech

a. lid .Ers wer e d ire cted to empha siz e training couTse design and development
a. s opposed to trairiing r es ear ch tOr _management, bedaase personnel involved

-a
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in adxrniriistratfori, plans, policy and resear,:n werc recognized as having

different infor mzition requirements from tho developer. The most cost-
effective benefits of a TRAIDEX system were projected to include:

reduced duplication of effort during course
development
reduced use of personnel and resources during
c nurse development
inc reased course effectiveness in attaining learning
obj ectives
increased course developer productivity

A second direction that evolved from the April meeting was that the
study focus on technical training, because i t has the following character-
istics :

character zed by high cost per student
and high student volume
course content is likely to possess a high deg ee
of commonality across services
rapidly changing weapons system technology base
is causing the production of new courses and the
modification of existing ones at a rapid rate

irnarily because is characterized by very hi h dollar cost per student,
ying training was also discussed as a potential study area. However, the

flying training community is fairly small and close knit, and already operates
with a. high degree of interaction; therefore, flying training was not investi-
gated. Other areas such as human goals and general military training were
believed to possess a high degree of commonality, but the dollar costs per
student for these programs are not as high as for technical training and

they vrere de_ emphasized during the information needs analysis. How-

ever, once the TRAIDEK system has been proven to be operationally
and econorraically feasible, these areas can be added to the descriptive
catalog by siroply expanding the course screening criteria that are used
to select the TRAIDEX coarse units. This is feasible because the basis
for TBAIDEX unit descriptions (subject area key-words, learning objec-
tives, test iterns, and so forth) is common for any category of training
hat has been developed using an ISD-like approach,

1 5
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The final major direc ive resulting from th April meeting was that

the study examine the possibility that TRAIDEX emphasize 4-he use of a

standardized training development process by directly supporting die ITR

ISD (Instructional Systems Developmenq xnoel being developed by Florida

State University.
Ln summary, the benefits projected for the potential TR lDEX

system at the beginning of the study were:

Reduced course development effort and cost
Increased productivity and effectiveness of the
course developer
SupPort of a standard instructional development
methodology

2. 3 t-Lad_yL'as k _Definition

2. 3.1 Cost/ Benefit Anal s Task 1

At the start of the TRAIDEX study, it was intended that the potential
cost of any proposed TRAIDE)C function be compared to the expected benefit

to be derived from it. This formal process would allow the study team to
continually narrow its attention to only those areas where quantifiable bene-
fits could be obtained through technically feasible means at a reasonable
cost. Given the initial technical direction to concentrate on improving the
efficiency of the course development process, it became clear that a key

ingredient to the cost/benefit analysis -would be the collection of design
and development costs for each of the various stages of the instructional
systems development process. However, as the information analysis task
proceeded, it quickly became appar ent that it would be impossible to obtain
representative analysis, design, and development costs.. The reasons for
this lack of cost data are varied, but thly can essentially be surarrAarized

as follows:

a) Personnel costs for learning mate 1 development
are often not separated from costs incurred for
ins truc tion.

b) Estimates of the ratio of deveLopment to presenta-
tion time vary widely, and are heavily impacted by
the introduction of new instructional technologies
such as sell-paced instruction in its various forms,

2-4



c) Development time is al - strongl.y correlated with
developer experience. Given the emerging state .of
newest (and presumably most effective) technologies
and the relatively high rate of developer Wrnover,
most developers have had relatively litle experience
in applying these technologies. We are therefore
hesitant to accept the few development costs that
were obtained as representative.

In spite :f the problems cited above, the, following general cost t_._ ds

appear clear:

The same instructional technologies _hat ar e
proving so effective in reducing the training time
t.:.quired to produce a qualified graduate are
demanding an increasing investment in the /earn-
ing material development phase,

b) As the trend toward more specialized course
modules proceeds, the total aornber of course
hours that must be developed is increasing.

As n result of this information deficiency, the study team has taken

the following approach:
Design and specify an information exchange s ystem
that is functionally capable of providing the re-
quired course development assistance (see Sectio 5)
and of handling the projected volume of stored in-
formation and data transactions (see Section 4).

b) Estimate the costs ofdeveloping, iiegrating, and
operating this system, making maximum use of
existing hardware and software systems, 3nd trans-
lating these costs into the development resources
that would have to be saved in order to have the
system pay for itself. (See Section 6, )

2.3.Z niormnation Needs A Task 2

The analysis of training informaidon needs was accomplished in
the period May-August 1975 by interviewing a zross-se-ction of training
per sonrel in the four services and by su.rvering DoD and non-DoD informa-

tion -,-esourc es relevant to TRAIDEX information needs. SofTech and EIS
cooperated in the interview tasks, and ETS/EDUCOM surveyed the relevant
information resources. The objective of Task 2 was to provide a base
for the remainder of the study by:

Focusing the remainder of the study on th TEA EX
functions with the greatest potential benefits

17
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Defining the information. TRAIDEIC must contain in
order to provide those benefits

Specifying the sources olf existing information to be
used and identifying information that must be created

Evaluating the potential impact of TRALDEX on inter-
service training and development

A key is ue in the information analysis task was the identification

of the categories af information that should be handled within the TRAIDEX

.4ystenn. The specific categories of information that were selected for

inclusion in TRAIIDEX were culled from the kinds of information listed

below. The scope and nature of the elements of this list indicates the

breadth that the TRAIDEX concept possessed prior to the start of the

study. At that KAM. TRAIDEX was expected to be able to handle:

training resource 1.iaterial

simulation devices and part task trainers

technical training equipment

training aids

audio-visual materials

training literature

j biskill analysis info rrnationi

training requirements analysis information

new education/resource developments (technique
materials, technology)

applications,4 effectiveness and availability of

training resources

raining facilities

instructors

A

existence of equipment

existence and Qorifiguxation

existence of class Monis

course descriptions

research requireme ts

completed

in process in laboratories

awaiting action

operational training pr cesses

teami training procedures

020 -2 2-6
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The v ry broad range of training activity and related infore
that is implied by the scope of this list was narrowed at the star
study in order to focus on the areas of training course developmeni

cds

hat
-were believed to possess the greatest potential for cost reduction. It
must be not ed that the primary motivation for this reduction in scope was
the decision taken by the ITRO Technical. Training Committee to insure
that the study yeas sufficiently well bounded, that it would result in a
feasible and cost justifiable system and that it could provide tangible
benefits within a realistic time frame. The decision to concenUaze on
the needs of the course developer, the discovery of other complementary
information systems, and the decision to utilize the natural occurrence
of objective-based descriptions has resulted in the definition of a system
hat is well-bounded, that will serve a specific need An the costly process
f instructional. systems development, and that will be relatively inex-

pensive to implement.

The results of the needs analysis conducted during Task a were
documented in a SofTech report delivered to DARPA on September 15,
1975, entitled "TRAIDEX Study: Lnformation Needs", the major contents
of which are included in Section 3.

2.3.3 Co ce eration: Ta k

The concept defienition effort was designed to define the functions that
n operational TRAIDEX system must perform in order to meet the informa-

tion needs-identified during Task Z. Specifically, Task 3 was performed
to define over-all procedures and capabilities in the following areas:

'The content and form of TRAMEX database elements,
i.e. what information will be accessed through
TRAIDEX, and in what form it will be provided to
us ers .
The procedures to be followed in obtaining, updating,
and preparing data for input to TRAIDEX, including
procedures for indexing it appropriately-.
User procedures for accessing TRAEDEX data, in-
cluding methods of dealing with conflicts in indexing
terms, limits on system response time, and other
aspects of the user/system relationship supported
by TR A IDEX.

1 9
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The functional requirements that must be met
by the organizations that support and manage
the 'IRA mEx. system operation.

this Task defined TIRAID X concepts of ope ation, and provides
Lasfis for the impternentation options developed during Task 4. The

task was approached from a viewpoint that consciously attempted to de-
fine the characteristics of the required functions without assuming the
existence of a computer as a resource. The result is a functional design
that is only minimally dependent upon the type of automatic data proces-
sing support that is dvailable.

Z. 3. 4 Irn I men ation Costs and Plan: Task 4

Given the functional requirements of the TRAIDEK system defined
by Task 3, the goal of the final task has been to investigate and define
feasible options for realizing the mechanisms required to perform thos
functions, to estimate the costs involved with implementation and opera-
tion, and to propose a plan for the integration of the system. It is worth-

while to point out at this time that the results of this task have indicated
the complete feasibility of handling the technical requirements of TRAM=
and the anticipated system data volumes within currently existing hard-
ware and software systems. While the effective utilization of all appropri-
ate, currently available resources has always been a stated objective of
the ITRO, it was not until this task was complete that confirmation of
the feasibility of a TRAIDEX implementation that did not require any
lar ge hardware/software procur ement was established.

2 0



4 Re ort Definit on

The remainder of the report has been divided into five sections
that present thc results of study tasks two through four. Section

describes the requirements, methodology, and results of the information
analysis task, and concludes with a brief summary of the study team's
conclusions concerning the utility of a TRAMEX system. Section 4 con-

tains the estimates of data and transaction volume that a system satis
fying the needs identified in Section 3 would have to hanrile, and Section 5

presents the concepts of operation of such a system. Sections 6 and 7

present the steps required to implement and operate TRAIDEK and

provide estimated costs for each phase.

2 1
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Secti n 3

TRAIDEK DIFORMATION NEEDS

3.1. Task 2 Methodology

3. 1, 1 Bacround
The requirement that TRALDEK be orien ed primarily toward

improving the technical. t aining course development process i plied
that the information needs analysis taslt must gather at least the follow-
ing basic data;

Descriptions (both qualitative and quantitative
of current cour se development practices
Descriptions of current information sources
used by developers , and identificati of those
phases of the development process that would
benefit most from the mtrochictjoa of new sources
Estimates of the direction of future development
in instructional technology, and their require-
ments for new information.

In addition t was felt that Nzerification of many of the fundamental
tions about the utility of a TRAfDEX facility should be obtained from

potential end users, While much of this iniormation could have been
gathered via a mailed questionnaire that would have obtained broader
coverage than an interview method, the latter approach was chosen for
the following asons:

a) TRAIDEX itself was and is an evolving concept;
the interviewers could tailor the emphasis of their
presentation both to a gradually more refined view
of the system and to the outlook of their audience.

b) The sample bas e for in.forrron gathering covered
a very wide range of personnel of varying rank in a
variety of line and staff positions.
Most important, the fandamental aspect of TRAIDEX
as a user-accessed, relatively passive irliormation
resource made it mandatory to evaluate at first hand
the reaction of the proposed users, and to estimate
the likelihood of their volu.ntary utilization of such
a system.

0 -Z 3-1



After some experience in Task 2, information gathering, ETS
evolved a set of questions that served as a. base for information gathering
throughout the rest of the task, A summary of the content of the question-
naire follows:

cou se development process
describe the training process, management,
and support, provided by your organization
what is the role of a formal ISD methodology
in this process?
what is a typical ratio of course development
time to course presentation time?
what are the most difficult or time consuming
phases in the ISO process?
what are typical course development costs?
describe the inputs and outputs of the develop-
ment process as practiced by your organization

TRAIDEX information content and concept
what information would substantively aid the
developer? How would the information be used,
and how much would it help?
describe user to system inte face requirements
and possibilities, timeliness, indexing, form
and format,
describe possible relevancy kneasures of
TRAMEX outpu s.

other information sources
what sources are currently used?
what sources would be used if access was
available"?

In additi n, representatives of the training community were
que domed regarding the assumptions behind TRAMEX, such as the
possibility of reducing development time and increasing developer
efficiency, existence of a high degree of inters ervice commonality, e c.
Hypotles es on the content, interface, and function of a possible TRAIDEX

were continually tested. Finally,feedback on problems for an operational
TRAMEX were generally contributed with Little need for formal questions
or prompting from the study team.
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3.1, 2 erview Sit

Lnterviews were arranged by phone and letter contact with rnenthers
of the ITRO Technical Training Committee at each service training head-
quarters. With recommendations from these representatives and repre-
sentatives at each succeeding level the interviewing proceeded from the
headquarters down to the resident schools and course development sites.
Figure 1 shows the distribution of interviews w th locations and numbers
of people interviewed.

Figure 1

Level

Headquarters

Air Force Art Navy

Air Training
Command (A TC)

1

Training and
Doctrine
Command
(TRADOC)

8

Combat Arms
Training
Board (CATB

Chief of gaval
Education and
Training
(CNET)

10

Scho- I Staff

Chanute AFB
7

Lowry AFB
16

Ft B enning Chief of
Technica
Training

Ft. Gordon (CNTT)
5 6

Course Dev
structor

oper/

Chanute AFB
9

Lowry AFB
25

Lackland AFB
4

aval

Ft. Gordon MemphIs Naval
8 Air Station

5

Not shown in Figure I were interviews with a representative of USis./IC
Training Headquarters, two researchers from Florida State University
(developers of the FSIJ ISD model) and several representatives of the
DoD Directorate for Audiovisual Activities, as well as a visit to the
Air Force Human Resources Laboratory installations at both Wright
Patterson and Lowry Air Force Bases.
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Given budgetary constraints, the necessity of visiting at least one
chnical school in each service and the desire to contact a cross-section

of those involved in the course development process, the interview sample
was small, and the regults must rest on the careful evaluation of the in-
formed opinions of key personnel. However, people in the major areas
'of the course development process that would have an impact on or would

be impacted by TR/AMEX contributed to the s tu d y and feedback was ob-
tained from headquarters personnel, course development managers and

course developers using various development methods including the Florida

State University ISD model. Personnel involved in the future direction of
training in the services were interviewed, including personnel supporting
the rwwly formed Army Training Management Institute, the Air Trz,Ining
Command ISD Advisory Services section, and Navy Technical Training
personnel involved in the establishment of the Memphis Computer Managed

Instruction (CMI) complex. Since combat arms represents a large portion
of the training concerns of the Army and Marine Corps, the study team
contacted both the Infantry School and the Combat Arms Training Board.

At the headquarters level interviews were held with those involved with
advanced training support systems, planning, policy making, budgeting,

and management as well as, technical training development and the use

of simulation and advanced training aids. Lnformation on databases was
gathered at each visit v.vith particularly relevant information coming from

visits to the DoD Directorate for Audiovisual Activities and the Air Force
Human Research Laboratory at Wright Patterson AFB, Dayton, Ohio.

3. 1. 3 Interview Methodology_

because the range of information sought was broad and because

the experience, service background and level of responsibility of the
potential sources was diverse, it became clear that a rigid questionnaire
or highly structured interview guide would not be productive. Therefore,

the information gathering methodology was built around a semi-structured

interview. After briefly describing the nature of the study (without dwelling
on the information retrieval aspects of TRALDEX), interviewees were
questioned in each of the general areas of the questionnaire. Depending

upon the attitude and experience of the subject, certain areas were followed

25
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up in rcattr dctail, Ln general, lower level developers were interview d
in small roups and in the abscnce of their superiors.

As a separate 3ubtask, ETS surveyed DoD and non-DoD databases
and 'nfortnation resources such as reference ma erials, computer search
services, periodicals, contacts, etc. The results of the information re -
sou c e survey portion of Task 2 have been published by ETS in two documents:

"Information Resources for Training: A Survey
of Non-military Sources", by Len Swanson and
Lorraine T. Sinnot, Document MDA 903-74-C-
0290-1, March 1975

Z) "Military Sources of Training-Related Inform
tion", by Lorraine T. Sinnot, Document MDA
903-74-C-0290-2, September 1975

3,2 Interview Results

At the start of the study, the projected benefitsof TRAIDEX had

been focused upon reducing the course development effort and increasing
the productivity and effectiveness of the course developer. Technical
training vas to be the primary study area because of large personnel and
dollar costs, the judgment that a high degree of commonality existed in
this area, and the assumption that rapidly changing technology caused much

new course development and re-development. Support of the FSIJ-
developed ISD model was a factor to be examined.

rn order to present the results of a large number of interviews
in a coherent manner, we have restated the original projected benefits
and goals of TRAIDEX, along with some underlying assumptions about
the nature of the technical training development process, as a set of ten

hypothetical statements. These statements serve to formalize a set of
requirements that must be shown to be realistic if TRAIDEX is to be a
viable concept. The hypotheses are followed by a summary of interview
responses both pro arid con, and the study team's conclusion,

3.2.1 otz. is: E7changeofirlformation will save course devel.o ent
time.

The most important point in the feedback or this issue is that
limited number of course developers have successfully borrowed course-
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another service and saved their own course development time

as a result. F.J._;r example, developers in the Department of Army Wide

Training Support at the Signal School (Ft. Gordon) cited a case in which

one month of development time was saved on a 3-4 month effort by using
material borrowed from the Air Force; furthermore, this time was saved

in spite of ostensible inter-service differences in maintenance and train-
ing philosophy. An interesting aspect of this particular development
experience is that the developers tended to be technically oriented general-
ists who relied upon the assistance of subject matter experts, rather than

subject matter experts with experience in a particular kind of course
development.

However, the reuse of shared learning material is an infrequent
occurrence, and how frequently sharing can be done and how much time
can be saved is in doubt. A portion of those people interviewed felt that a
lot of content duplication in course development exists, and that most
developers would find it helpful to see what other developers with similar
objectives have produced. Another portion felt that due to a variety of
interservice differences, the interservice exchange of curriculum materials
would seldom be worthwhile. And a. third portion felt that, because of the

me needed to understand and absorb another developer's material, the
time savings would be minimal though the exchange would be helpful.

The possibility that the exchange and review of relevant learning
materials might result in indirect reduction of effort became apparent as
the study progressed. A number of developers interviewed felt that looking
at the results of another's development effort would be a source of inspira-
tion on presentation technique, format, and so on even though the material
itself was not directly borrowed. Support for this point varies between the
experienced and inexperienced developer, with the strongest support coming

from those who are relatively inexperienced in applying a particular tech-

nology. The experience factor may be particularly critical in services
where there is rapid introduction of new learning technology or a high rate

of developer turnover.

27
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Although t-tirnatvs of potntiil rIcveL,omtnt time savin
vidol.y, the TRAIDEX study team concluded that th e exchan of course
mate ral will indeed save course development time; however, the quanti-
ficat on of this time savings is a separate and difficult issue. The savings
appear to depend heavily upon the relative experience of the developer,
his ability to submerge his own ego sufficiently to borrow relevant mate-
rial., and the ability to quickly locate r levant and properly validated in-
structional material.

3.2.2 Exchange of Information will inc
effectiveness.

This point depends upon the ability of the course developer to ob-
tain via TRAIDEX) material that may be more effective than he can pro-
duce within his time and budgetary constraints. A good many of those
interviewed were concerned about the quality of material that TRAIDEX
would cause to be shared, pointing out that automating mediocrity accorn-
plishes nothing. A large percentage of the sample mentioned the use of
professionally recognized validation methods as a criterion by which to
judge the worth of learning material. In this case, the important validation
is the internal validation to show that the course material is consistently
successful in meeting the original learning objectives. This information
has been specified as a requirement for inclusion in the TRAIDEX data-
base. External validation showing feedback from the field is not a direct
indication that stated objectives were or were not met, since failure in
this area may be due to poor job analysis.

With respect to a developer obtaining more effective material than
he might produce on his own, there will be a variance between those that
are experienced and inexperienced in the application of a particular tech-
nology. In areas of the services with rapid turnover of course developers,
one would expect the strongest positive effect. More important, perhaps,
is the increase in effectiveness caused by the synergistic effects of the
rapid dissemination of innovative resource and media applications that
TRALDEX would be able to accomplish.
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yo hesis Perce ed benefi - can be cost anal zed.

Any model used to analyze the impact of a TRAIDEX on the course
development process by cost/benefit assumes the existence of cost data
for the various phases of the process However, hard and comprehensive
course development cost data could not be obtained from any site. In
most cases development costs for a school were not separated from in-

ruction costs. In one case development costs were merged for several
courses. Factors such as th: impact of the introduction of new instructional
technology, such as self pacing, differences between initial and subsequent
development of a course, developer time taken from other duties, experi-
ence of developer, etc., also made cot=t comparisons impossible.

Thus conventional approaches to the costing of development
activities could not be applied, because the necessary data is simply not
being tracked. The closest we were able to come to real cost data was
in the Air Force, where we were able to obtain some 5R :1 data.
Chanute AFB records fairly extensive data on the ISD process on a form
called TC 200A. The table shown below summarizes this data for three
sample self-paced courses. The problem with projecting from this
data is that it is not comprehensive and therefore cannot provide a true
picture of all course development activity, even at Chanute. Moreover,
because of the difficulties inherent in tracking the time of instructors
and part-time personnel, it is not clear that all of the personnel involved
in the development process were tracked, or that their time was precisely
allocated. It should be noted that the three sampled courses were not
developed as part of the PLATO computer aided instruction (CAI) project
at Chanute.

A similar problem occurs with the aggregate cost data collected
by ATC (Forms 189A and 189B). These forms do provide a vehicle for
tracking total development costs; however, the same cautions regarding
the comprehensiveness and accuracy of this data also apply.

Rule of thumb estimates of the development ratio range from 30
hours (per hour of instruction) to 300 hours. A reasonable estimate for
a comprehensive ISD effort within the Air Force is 100-150 hours. The

3-8
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tiritt-nanc.-,c, Train

2.UU hours. t the instructor l&el we hPa d es tit-

In the 1olluwin g table the nhaes correspond to four of five phases
.)t' the Air 7nrcc 1-Snorocr-.qs (Phase r - Analyze System Requirements,

Definc, Education and Training Requirements, Phase TIT - De-
velop Obj, -d Tests, and Phase IV - Plan, Develop, and Validate
Instruction). The ratio is the number of development hours to the number
f contact hours.

Sample Course Development Costs
Chanute AFB

Con

Phase
Phase II:
Phase III:
Phase IV:
Total Hours
Ratio:
Cost:

A

232

594

21

531

9673

11519

36.

$58.568

7

Course

231

80

16

1642

9477
11215

48. 5

$47603

384

534

13

560

3888

4995

13. 0

$22194

It is intere ting that in these particular examples Phase IV (where TRAIDEX
should be most useful) consumes approximately 80% of the development pro-
cess. A few of those interviewed in relation to these cost figures estimated
that TRAIDEX could save 25 - 50% of the production time (Phase IV).
The important issues, however, are the rate of development and the
number of courses for which TRAIDEX would be useful.

The cited development ratios may be compared to those stated
LA TO course development at the University of Illinois College of

Veterinary Medicine at Urbana. A report on initial development costs
(CERT, Report X-43, George M. Grimes, author) states the coding

time for an hour of PLATO instruction ranges from 37 to 82 hours with
an average of 58 after two years of experience (the range early in develop-
inent was 48 to 193). On the other hand, timc to produce typical Instructor
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5,tseO locksteu materials has beer typic

Z to 10 hours pi.r hour.
Imp-I:teat ns are ciear:

As new and more sophistica ed instr'ictional method-
olo:7,ies are introduced, development time increases,
particularly in the early stages of implementation.
As development times increase, shared material may
have greater impact on costs.

instructor lupers

4 Benefits of TRATDEX are important because of a high
rate of new course de_y_cilc) rr_ient and course modification

Most of those interviewed that suppo -ted the TRAIDEX concept
arcecI that benefits would be apparent in new course zlivelopmenL
However, the benefits perceived for course modification were not as
great. For example, course revisions to cover minor equipment changes
are usually not major enough to warrant reuse of other than the original
material. However, there are cases, such as the addition of a new sub-
ject or the conversion to a new type of training technology, (self-paced
instruction, for example), when the ability to look at previously developed
material is a real asset.

We received conflic ing reports on the amount of new course
development and the rate of revision involving a new training technology.
The Navy has about 2000 full-time people involved in course development
or redevelopment, the Air Force revises approximately 75,000 hours of in-
struction per year, and there are a few areas where major revisions
using the ISD model are planned. However, at the school level in another
service we were told that almost no new courses are being developed and
in all services we heard that the most frequent types of revisions are not
major. In conclusion, it appears that TRAIDEX must be justified pri-
marily on the basis of new course development and major course revision.
Given the economy to be gained in delivery costs via the introduction of
self-paced courses, the advent of CAI and CMI, the realignment of MOS
categories and the continual introduction of new weapon systems tech-
nologies, vie should expect the development requirements to remain
strong, Even if new development requirements only remain sl..eady, a
small percentage decrease in development cost should represent large
dollar savings.

1020-2 3-10
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2.5 1_11-y otfp_ JLIesis: Course develo ment effo
commonality exist among the services

ith a high degree of

In c%-ery service at every level we encountered doubts as to the
degree _f course commonality among the services. Of course, some
peop lad strong convictions that this co_mmonality does exist especially
at the level of the basic or introductory technical course. Howvor these
basic courses were also assumed to be fairly stable. If this is in f,act the
case, TRAIDEX potential use will be less than assumed. (Note, hcrwever,

that in San Diego the Individualized Learning Development Group at the
Service School Command is developing a basic electronics and electricity
series (over 100 modules) to be used for all Basic Electricity and Elec-
tronics training in the Navy, and a similar program, Common Basic
Electronics Training, was developed in the Army).

3.2.6 Hypothesis: The areas of the course deve o en cess most
relevant to TRAIDEX ai

or materials media selec
material deve o ent.

he search for existin cou
on and actual learnin

Using the numbering scheme of Ile FSLI ISD model, the phases

of the course d velopment process to which TRAIDEX was originally
thought to be most relevant were I. 4 (analysis of existing courses), IL 1
(development of objectives), 11.2 (test development), 111.2 (in the area of

media selection), IP_ 3 (review/selection of existing materials), and m. 4
(development of instruction). The kind of TRAIDEX assistance expected
for phase IL I was not actual reuse of previously developed objectives but
rather the examination of well constructed and (possibly unrelated) object-

ives for gt.tidance by relatively inexperienced analysts. Through the inter-

views we sought feedback on these assumptions.

A nearly unanimous response to the question about the most diffi-
cult phases of the course development process (assuming use of a version

of the instructional systems development model) was the conversion of
job tasks to terminal learning objectives. Although this step is widely
recognized as diifiuult and time-consuming, the only way that a TRAIDEX-

like system could help is by offering samples of existing conversions for

like tasks. It is assumed that jobs with parallel job tasks would be picked

up by the Interservice Training Review Organization Curriculum Review

3 2
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Comn Atee effort. Fu them_ searching for a sionilar set of job tasks
associated with a course in another service appears to be very difficult,
primarily due to service specific terminology and function. However, the
general feeling in the Army was that a large effort must be directed toward
job and training task analysis before the resulting courses will hay- the
quality necassary for benefial sharing via TRAMEX.

The use of TRAIDEX to assist in the media selection process was
o "nally considered to be a vable app_- n. Although media selection
models do exist, several people interviewed felt that these are ineffective
and that TRAIDEX could help by sharing evaluative informaticn. However,
the general response to the sharing of such evaluative information was
negative. In many cases only a limited selection of media is available
to the developer, Also, those interviewed felt that receiving unfiltered
subjective media evaluations would not contribute to the development effort.
Therefore, the idea of assisting the media selection phase, other than by
showing what media is associated with a particular course and why that
media was chosen, was rejected,

The TRAIDEX information system has therefore been d signed
to concentrate on the areas of:

analysis of existing courses
display of leaaning objectives
review and selection of learning material

that are common to all currently used development methodologies.

3.2,7 Hypo esis: TRAMEX should be oriented around the Florida
State U. Instructional, j1 !tem Development Model

From the point of view of TRAIDEX,the wide use of a single devel-
opment model with standard terminology and fixed types of outputs would

obviously be desirable. However, the interview process revealed that
the support of the FSU 1SD model was far less broad than had been assumed.
Each service has its own version of an instructional systems development
model; the FSU version does not have universal support, and those that
are supportive feel that it is at least a few years away from widespread
acceptance and implementation. Furthermore, the models currently in

1020-2 3-12
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et.!ect art always used as 'win
fr,rt,

The key point, ilowevo
an the prodt_Ictin t)t

lea nim4 rnar rials and tests that support formally stated, performance
orientvc! learnin objective

TRATDEX data muLt be structured around a systematic course
rievc.lonment nrocess, THic ocr. not have to be strictly the FSIT ISD
model, but WO MIAS t assume some variant of ISD. At the absolute mini-
T.-num, courses must have specified terminal learning objectives in the
three-part form of action and condition, and standard when available.
This assumption appears to be consistent with the future major role
planned for ISD in the services.

a

3.2.8 H cth=sis: Th potential for interchange of ;13-__Linevelopment
information is seldom achieved Oecause current
mechanisms are deficient

Section 3. 2. 1 stated that shared material has occasionally been
used to save time in course development. The major question concerns
the degree of sharing that currently takes place relative to the existing
potential and the adequacy of mechanisms currently wailable to assist
the process.

It must be noted that there exists a substantial body of opinion
(particularly at higher staff and nea_quarters levels) that all possible
sharing is currently done. For example, certain Army training personnel
f ,lt that within that service the system of subject-matter oriented "pro-
ponency" for certain types of courses maximizes information interchange
by centralizing responsibility for a certain type of course at one resi-
dent school. It was also claimed that in and among the services there
are a small number of schools dealing in any particular field, and that
development personnel at these schools keep in touch to such a high
degree that TRAIDEX wouldn't be able to substantially increase the level
of communication. Other currently available sharing mechanisms include
service-specific catalogs of programmed instructionmaterials, video

tapes, and audi-visual systems that include the scope, objectives and
student entry level of the material as well as a description of the means

of accessing it. Libraries and advisory services are used for information

1020-2, 3-13
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on training technology and in unc -,ervice a TRA -X-like advisory service
is provided at the trainincr command headquarters level. For the future,
the plans of the Do D Directorage for Audiovisual Activities should cut down
the duplication and Hcr ease the exchange of audiovisuals through control
and coordination: the Army hopes to benefit s_milarly thruqgh improved
technical documentation of training aids.

In spite of the bright picture painted by this list of potential systems
for courseware exchange, the majority of couTse developers felt that very
little sharing is done. The probl..9.rns that developers cited with regard to
the currently available mechanisms for inter- and intra-service sharing
at common development efforts may be summarized as follows:

Current sources of information are inaccurate,
usually because the time required to compile,
rint, and distribute hard-copy catalogs is long

compared to the /ate of change of the courseware
involved. This leads to very rapid obsolescence
of the catalogs.
Current sources are incomplete, because they do
not usually contain enough information to allow the
potential user to accurately judge either the relevance
of the material to his ovrn objectives, or the quality
of the instructional material in terms of its proven
ability to achieve its own objectives.
Current sources are not always available at the
level of the developer who might make use of them.
While the ATC ISD Advisory Service has in the
past reported a relatively high volume of inquiry,
a majority of ATC course developers interviewed
were unaware of its existence. A possible reason
for this discrepancy is that the service was known
to only a few ',leading edge" developers who made
extensive use of it.

While the haring of audiovisuals and training aids is a partial
solution to the problem that TRAIDEX addresses, there are no organized
databases of training courseware. In conclusion, it seems certain that
in relation to the interservice potential for sharing, there is a place for
an effective, up-to-date, easily accessed database of information on course-

are with built-in relevancy and validation measures.

3:
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3, 2. 9 Hypothesiq: Current u o
exchang o
centered arou d

e conce interservice

Through the interview process it became apparent that gene

enthusiasm for interservice exchange was mild at best, and it became clear
that a task associated with the futuee of TRAIDEX was that of eliciting more

pport at all levels for both its concept and its rationale. It was there-
fore surprising to discover the existence of ATC Regulation 52-34. To

quote from the regulation This regulation implements Interservice

andum of Agreement which establishes policies and procedures
exchange of training materials and training support services among

the military services." While this regulation is an expression of existing

support for the TRAIDEX concept, the fact that course catalogs are the
only current means of implementing this regulation and since course de-

velopers have expressed the inadequacy of that means, TRAIDEX could

become a means to facilitate the process of exchange as required.

3.2.10 Hrpothesis: The TRAIDEX user will be the cour e d
sub ect matter ex ert.

When the TRAIDEX effort focused on the course development process,

the course developer or subject matter expert clearly became the end user.

However, the necessary perspective and incentive for improving course
effectiveness and the motivation for reducing development time does not

always exist at this level. The TRAIDEX study team concluded that the

knowledge of TRALDEX system use and the ability to monitor courseware
exchange should reside at the level of the course development advisor

or staff level education or training specialist. The interviewing process
demonstrated convincingly that it was at this particular level in the train-
ing hierarchy that the talented personnel with the most perspective on

the training development problem coupled with daily contact with actual

devel opers existed. Not only was the acceptance of the TRAIDEX con-

cept greatest at this level, but the staff personnel in these positions
generally have some type of review and approval rights over locally

developed curricula.
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TR AID X inf-r n n

The foregoing sections have reviewed the assumptions and hypotheses

behind TRAIDEX. The remaining results represent feedback obtained on

the forn of the TRAIDEX system,

The jai mation content as well as the concept and use of a pro-
posed TRATDEX is described in detail in Section 5. TRAIDEX information

content is b,:sed upon responses to inquiries about shareable courseware
and information that would significantly aid the course developer in locating

and qualifying relevant, shareable courseware. Assuming access to a
single instructional module below the level of a complete formal course,
interviewee responses fell into the following categories:

criptiv_ information that could be used to
determine relevance
pointers to sources of material
course material to be used directly such as manuals
course material to be used by instructors such
as supervisor guides
supporting courseware (for example,re erenres
original course development files (for example, storyooa

Ln relation to the timeliness of accessing TRAIDEX informat on course
developers were consistent in stating a need for the relevant course mate-
rial in a 2-4 week period from the time of seeking candidate material for
reuse.

Info ation ources which provide related data

When the TRAIDEX study began it was assumed that a number of
useful and relevant information resources already existed, both within
and outside the military, and that these sources of information might be

included in or accessed through TRALDEX. Therefore one of the objec-
tives of Task 2 was to identify and assess these information resources
gainst the perceived needs of TRAIDEX users. This survey and asse

ment was conducted in two parts:

1) a survey of information resources outside
the military
a survey of informatIon resources developed
or operated by the various agencies of the
Department of Defense

1020 3-16
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The results of the e investi
1 in Sectio

iOns are eported in the companion reports

The surveys uneovereo
Lary_ and 6 information re-_ur

information resources tside the mill-
ithin the military, that pr- ide in-

formation potentially of use to TRALDEX users. The study team concluded
that each of these information resources has intrinsic usefulness because
of the way in which they could support a course development effort; dis-
cussions of how each resource might assist curriculum developers are
pruvided in the detailed descriptions given in the separate reports. How-
ever, with the exception of some of the DoD resources, the interviews

le to uncover any data supporting their inclusion in TB,AIDEX.
None of the active curriculum developers interviewed had any significant
knowledge of or experience with most of these resources. As a result,

they were simply unable to assess the potential impact of having access
to such information. The exceptions to this are discussed in the reports.

Because we were unable to assess the potential benefit of providing
access to these information resources through TRADDEX, the study team
recommends that the initial implementation of TRAIDEX hot attempt to
include these resources. However, many of them are likely to be important
components in some future evaluation of TRAIDEN. Indeed, we strongly
suspect that the need for many of them will become evident over time, and
that TRAIDEX would provide a useful vehicle for interfacing these systems
to the user community. To do so, TRAIDEX might contain pointers to
(and detailed information about) these systems, so that in responding to a
specific inquiry the uscr would be directed to an appropriate information
resource from which he can obtain an answer to his question. It is felt
that such a pointer system would be highly useful since an easy means
locating these information resources is presently lacking,

If TRAIDEX is established, a study should be undertaken to
examine the potential utility of these information resources within the
TRAIDEX community. This might be done by providing the TRAIDEX
interface with access to certain of these systems, so that he could assess
them against the kinds of questions posed by users under real conditions,
and obtain feedback on the relevance of responses.

1OZO-Z
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Con ased on in ervie

Based on the results of Ta k 2 interviews, it appears likely that

thcrt i need for an effeeti-te, timely method for the exchange of valid,

relevant curseware. A system which implemented such a method would

facilitate the observance of regulations on interservice cooperation and

assist in new course development as well as the application of new types

of training technology such as the ISD process. Such a system would

reduce development time and increase the effectiveness and efficiency

of the developer. The dollar cost savings or cost avoidance accomplished

by this method depend upon:
a tual time savings
increase in developer efficiency

rate of new course development and revision

rate of TRAIDEX use in ISD conversion

degree of interservice commonality

A TRALDEX system is feasible if based on the assumption that some

form of the ISD process will be used and that learning objectives exist in
the form of action, condition, and standard. The degree to which TRAIDEX

could aid job-task analysts is not clear, but it can assist in the review of
existing courses, review of existing materials, access to shareable mate-

rials and by shared examples spread new teaching technology.

A us community based on course developers in technical train-

ing is viable with a few exceptions. The needs of that segment of the Army

involved in combat arms training and the needs of the relatively few groups

in the three services involved in team training appear unique and the

probability of their benefiting from TRAIDEX is small. In other areas

of technical training the course development advisor at the local develop-

ment site is the most appropriate interface to the TRAIDEX system while

the end user remains the course material developer.

In conclusion, the study team feels that interservice sharing of

relevant, validated courseware can significantly decrease the time and

effort required to produce new technical training course modules. The

effects of sharing will have the greatest leverage in situations whe

one or more of the following conditions is present:

1020-2 3-18
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A new training requirement must be met
Now instructioni technology is being introduced
Course desi,..Ier/devilopers aro not subject
matter experts
The production cost per doli% r hour is high,
as in self-paced programmed texts, CAL
programs, or multi-media presentations

This c3.ic1uL-4ion is based on a qualified evaluation of the intervikew re-
sponses, and upon the following observations:

Personnel who agreed with the TRALDEX concept
were either currently involved or had previously
been involved in situations similar to those de-
scribed,_ and had or were attempting to share inter-
serviee information. In several cases, these
develppers had successfully shared another servi
devéropment experience and/or courseware.
Personnel who disagreed with the TRALDEX concept
did so primarily for 3 reasons:

1) All potential sharing is already accomplished
or

The developer won't use shared information
or

Potex tially shareable material cannot be
identified short of actual exam nation of
the product

In fact, all three of these assumptions have proven to
be erroneous. Developers are nearly unanimous in
reporting that attempts to find shareable material
are frustrated by the inadequate mechanisms avail-
able to them; only a few have developed the informal,
"out of channels" contacts that allow them quick
access to other developers. However, in the rela-
tively few instances where inter-developer contact
has been made, the success of sharing similar de-
velopment efforts has been significant. Finally, a
substantial number of course developers, curriculum
review and advisory personnel, and education and
training specialists in both military and civilian
areas have agreed that a combination of the descriptors
proposed for the TRAIDEX Database (learning object-
ive, sample test items, media, validation data) are
adequate to give the inquirer confidence in the rele-
vance of the courseware described.

3-19
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Section 4

TRAIDEX SYSTEM VOLUME ESTWATES

4. 1 Introduction

In order to select the mechanisms (computerized, manual, or a
combination) that are required to implement the functions of a TRAIDEX
system that will satisfy the information requirements presented in Sec-

3, the TRAIDEX study team estimated certain critical system volume
parameters. These estimates were made and refined both during the
information gathering process (Task 2) and during the concepts definition
task (Task 3), and they serve both to determine certain functional re-
quirements and as a basis for the operational cost estimates in Section
6. While all of the estimates below contain some measure of uncertainty,
this uncertainty should not affect the final validity Of the study results,
fOr the following reasons:

1) The study team has consistently attempted to
make the most conservative reasonable estima es,
The estimated volumes and associated costs
should therefore be on the high side in most
cases.
It does not appear likely that any critical volume
or rate estimate is in error by as much as a
factor of two. The study team feels that any de-
sign or implementation effort whose success de-
pends upon a closer estimation tolerance than
this represents an unwarranted risk, especially
because even the most conservative information
volumes are well within the current state-of-the-
art of information processing.

The TRAIDEX volume estimates fall into three key areas, as
follows:

Number of course unit entries in the unit descrip-
tion catalog or database. This number helps deter-
mine the mechanism and associated cost to store
the required data.
Rate of change of the unit description catalog. This
rate determines the mechanisms suitable for updating
(and therefore storing) the catalog, and the associated
cost.

4 1



Rate of inquiry into the catalog. This estimate,
couplied with the expected complexity of a typical
inquiry and the required system response time,
determines the nature of the required retrieval
mechanism

The means by which the above volumes were estimated and the resulting
numbers are presented in the following subsections, and are summarized
in Exhibit 4-1.

4.2 Unit Descri.tion Database Volume

The TRAIDEX catalog of technical training course units will con-
tain a descriptive entry for each distinctly separable unit of courseware
for each technical training course that is recorded. For the purpose of
describing and retrieving this courseware, a unit is defined to be the
smallest easily distinguished piece of learning material that, along with
its associated descriptive information, supports at least one performance-
oriented learning objective. The estimated volume of this database was
determined by surveying the number of technical training courses listed
in the service's formal (resident school) course catalogs and in the ap-
propriate non-resident, correspondence, and career development course
catalogs. Courses were screened by DoD occupational (subgroup) and
those that fell into the following categories were omitted:

1) Medical technology
Human Goals (e.g. , race relations, drug abuse.

3) Courses with little inter-service applicability
(e.g. , armor and amphibious

4) Combat arms subjects

The result was the identification of 4200 technical courses with potential
content for inclusion in TRAIDEX, broken down by service as shown in

Exhibit 4-1.

In order to estimate course unit volume, the study team examined
course catalogs and course unit material from each service. The actual
number of units for courses for which this number was available (from
documents such as POI'S and curriculum outlines) was used to estimate
the average number of units per course. Estimates across services were
checked by consulting various members of the training community. The



resulting total of 82,000 course units is broken out as shown in Exhibit

4-1. This total appears to be reasonable: if a nominal 8 hours per course
unit is assumed, the resulting 656:000 hours of instruction represents
between half and two-thirds of all technical training presented, based
upon informed estimates from within the training community.

4.3 Unit. Descption 1,f_pdate V.91- n

It was impossible for the study team to obtain exact esti .ates
for the rates at which new courses are created and old courses are re-
vised. hlowever, it is the policy in at least one service to review each
course at least once every three years. An examination of the Air Force
Career Development Course Catalog indicated that about 200 of the 300
listed courses were scheduled for some type of revision, while the Army
was scheduled to revise 300 of its 1400 courses. The study team has
estimated that one-third of all course units will be examined for revision
each year. This estimate, coupled with an estimated new course develop-
ment rate of 10% of the revision effort,yields a total of 29,000 unit devel-
opments per year. Based upon an estimated 2,000 man-years of course
development per year and the norninal 8-hour unit, this yields an average
development time per unit-hour of about 17 hours which, although low,

is in line with current experience. In any ease, indicates that the up-
date volume and associated cost) is _ conservatively large.

4.4 Unit Des_E-ne
This estimate is essentially driven by the estimated review and

revision volume. The study tearn has assumed that since each develop-
ment will not require a TRAIDEX Lnquiry, an appropriate average inquiry
volume will equal about one-half of the unit development and review rate,
or about 14,600 inquiries per year.

4 3
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Exhibit 4-1

TRAIDEX SYSTEM VOLU E SUMMARY

Air
Arm Navy Force Total

Current TRAIDEX Course 1400 1700 1100 4200
Inventory

Courses Developed/Year 20 57 37 114

Old Courses Rev ed/Year 470 570 370 1410

Average Number Units/Course 35 11 13

Total Course Units 49,000 18,700 14,300 82,000

Total New or Revised Units 17,000 6,900 5 300 29,200
Per Year

Total Inqut es Per Year 8,500 3,450 2 550 14 6 0

I
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5. 1

Section 5

TRAIDEX CONCEPTS OF OPERATION

Overview

This section presents the results of the third task of the TRAIDEX
study by defining the functions, activities, and mechanisms that are re-
quired to implement a TRAIDEX system capable of satisfying the informa-
tion needs and volumes identified in Sections 3 and 4. The remainder of
the,section is composed of four subsections that cover the following 'topics:

Subsection 5.2 presents brief descriptions of the
fundamental concepts that comprise the basic
building blocks of the system, and the roles of
those training personnel external to TRAIDEX
who will be directly affected by it.
Subsection 5.3 is a summary of the key features
-f the functional design.
Subsection 5.4 contains the TRAIDEX Functional
Design expressed as a Structured Analysis model.
The, model itself is preceded by a brief introduc-
tion to the Structured Analysis and Design Tech-
nique that was used to develop the design.

d) Subsection 5.5 summarizes the results of a design
review during which members of the ITRO and of
the technical training community critiqued the
functional model.

A general overview of the functions of TRAIDEX can be quickly obtained
by reading subsections 5.2 and 5.3. Those readers desiring a detailed
insight into the system's functions, their various interfaces, and the
issues surrounding their implementation should also read subsections
5. 4 and 5. 5.

5. 2 Fundamental Concep!te,nd Roles

5.2.1 g_o_r=ts internal to the TRA_IDEX Desi n

During the course of the information needs analysis and system
design tasks, it became clear that any feasible implementation of TRAIDEX
would encompass the folloWing fundamental concepts as part of its basic
framework:

1020-2 5-1
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There must exist a "database" (whether computerized
of manual) of course unit descriptions.
There must exist some central organization whose
function it is to control and support the daily opera-
tion of the information exchange system.
There must exist a trained "interface" person to
whom the system's end user (the course developer
can turn for assistance with the details of system
access and usage.

These concepts form the basic building blocks that are integrated into
the final functional design, and their characteristics are summarized
below.

5.2.1.1 The Unit Description Database

The irdormation needs analysis task established that in order to
enable the course developer to easily locate and obtain reusable course
material the information that TRAIDEX manipulates must relate to a dis-
crete unit within an entire course that can be determined by the developer

to be relevant. Assuming that the development of learning objectives from
training tasks leads to the development of separate and well-defined in-
structional units, the most useful indexable entity appears to be a course
module that has been designed to achieve at least one major learning ob-
jective. This course module is referred to in the functional design as a
course unit. It is important to note that, while course units are described
in the TRAIDEX database, all of the units of a course are selected for
sharing via TRAIDEX on the basis of the course level subject and objec-

tives, not the individual unit objectives. The contents of an entry in the
TRAIDEX unit description database are defined in Exhibit 5-1.

The projected volume of data in this database, coupled with the

requirement for rapid search and retrieval of unit descriptions, justifies
the premise that a computer oriented database system connected to key-
board terminals located at the user (course development) site is needed.
The user's request to find relevant course units will usually consist of
an iterative and interactive dialog with the descriptive database. A user
will have to charact erize his search criteria by more than one descriptive

4 6
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word in order to reduce the number of course units selected to a reason-
able number, and may need to alter the content of his request based on

what he finds in the system. This need for more than one selection cri-
rion and the requirement for dynamic modification of the search pro-

cess makes the use of preprinted key word in context" lists or similar
non-automated methods cumbersome. The use of a mechanical selection
method, such as edge punched cards, would require, at a minimum, one
card per course unit. A preliminary estimate sets the number of course

units to be considered at about 80,000. This would imply a possibility

of having to search 80,000 cards, the equivalent in volume of 40 boxes

of data processing punched cards. Further, unless the entire database,
in whatever form, is located at each development site, a printed copy
telecommunication system will be needed to meet the over-all response
time requirement that was established in Task 2 to be on the order of a

few hours to a day.

Fie d ame

DESCRIPTOR, KEYS

COURSE. UNIT. ID

COURSE. TITLE

DEVELOPER

LEARNENG. OBJECTWE

LEA RNrNG. A CTION

Exhibit 5-1

TRAIDEX DATABASE
Logical Record Contents

Contents

Key words selected
from the thesaurus

Code for Service,
Course, Unit, and
Subunit
Formal n
course

e of

Name, address,
autovon for cog-
nizant developer
Full text of terminal
objective for courSe
unit
Verb-object pairs

Source

Course Title, Block
or Module Title,
Lesson Title, Equip-
ment Type, Objective
POI, Curri ulum
outline

POI, Curriculum
outline
Local School Screen-
ing Committee

POI, Curriculum
outline

Selected by format
process (Activity
AZ2 on design model,
Section 5,4.2)

1020-2 5-3
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Exhibit 5-1 (Continued)

TRAIDEX DATABASE
Logical Record Contents

Field Name

LEA RNLNG. CONDITION

LEAR NMIG. STD

PRESENTATION, TIME

PRESENTATION. METHOD

DEVELOPMENT. DA TE

SOURCE. UNITS

PE RSONNEL

TEST. QUESTIONS

M DIA

MEDIA. CODE

Contents

Stimulus list

Completion criteria
Average or scheduled
elapsed time to
complete
Limited set of method-
words
Initial development
date
Course Unit ID's
of units that were
used in the develop-
ment of this unit
Qualification of
support personnel
required
Test questions selec-
ted from the unit
test which further
specify the unit
content

This is a group of one
or more composite
fields where each
member of the group
describes one particular
type of available course-
ware.
One of a limited set
of codes denoting the
type of media; e. g. ,
TV, PI text, sound/
slide etc.

Source

Selected by format
process (Activity
A22 on design
model, Section
5.4.2)
same
POI, Curriculum
outline

POI, Curric
outline
Developer

Developer

POI

Curriculum outline,
local screening
committee

POI, curriculum
outline

1020-2
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Field Name

MEDIA. ID

Exhib t 5-1 (Continued)

TRALDEX DATABASE

Logical Record Contents

MEDLA. SOURCE

MEDIA. PRICE
MEDIA. PACKAGE

EQUIPMENT

BIBLIOGRAPHY

VALIDATION. METHOD

V A LIDA TION. RESULT

ENTRY. REQUIREMENT

JOB. TASK

or
BASIC. SKILL

WHERE. USED. LIST

Conten

Full text name or
title of media package
that contains the unit
and by which it should
be ordered, including
National Stock Number,
if one exists
Location from which
media can be ordered
Price per package
Brief description of
package of which unit
is a part
Support equipment
r equir ed
References used to
develop or as back-
ground enrichment
material
Unit validation
methodology used
Current status of
application of valida-
tion method above
Reading level, pre-
requisite courses,
aptithdes, etc.

Brief statement of
task that is supported

Le sson should support
either a specific task
or a basic skill
COURSE. UNIT. ID's
of other lessons that
were developed using
this material

Source

POI, curriculum
outline

Development site

Development si e
Development site

Development site

Developer

Developer

Developer

POI, Curriculum.
outline, Develop
ment Site

Course Designer

Course DesIgner

Course re-use
indicator

1020-2 5-5
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5. 2. 1. 2 TR A DEX Ccntra1

There will exist a centralized organization of people, functions,
and data, referred to in the design model as TRA1DEX Central. The

TRA1DEX Central organization will have the primary responsibility for
making the routine operation of TRAIDEX a success and will be responsibie

for the first level review and correction of TRAIDEX operation and policy.

TRAMEX Central owns the um t description database. As a result
of TRAIDEX activity, data input, unit searches by users, and shipment
of course material, journals of each action are accumulated by TRAMEX

Central.

There will exist database management software for TRAIDEX
use. Some of this software will be specialized for TRAIDEX while some
general purpose software may be used to do common functions such as

update and editing. Application software specific to TRAIDEX will be
available for extracting reports and for providing a view of the data man-
agement system tailored specifically to the needs of TRAZDEX users.

The actual course unit material is not owned by TRAIDEX Central

but remains the responsibility of the development site of the service

where it was developed.
Also, during the course unit order and response cycle, the status

of the order is maintained. This status file is also owned by TRAIDEX

Central.

5. 2.1. 3 The TRAMEX Interface

The TRAIDEX interface is one or more persons at the course de-

velopment site who will help the course developer find and obtain relevant

course units. The TRAMEX Interface will have access to a terminal

through which he can interact with the course unit description database.

in Section 3.2.10, It was stated that " the course developer or

subject expert {is] clearly ... the end user. However, the necessary
perspective and incentive for improvink course effectiveness and the

motivation for reducing development time does not always exist at this

level. The TRAMEX study team concluded that the knowledge of TRAMEX

system use and the ability to monitor courseware exchange should reside

1 020 -2 5-6
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at the level of the course development advisor or staff level education or

training specialist. Thus, the primary function of the TRALDEX inter-

face is to make what hlp TRA1DEX can provide available to the developers,

even if the developer is not motivated to seek out that help on his own.

Each TRAIDEX interface will be provided access to a terminal

and instructions on how to connect the terminal to the computer holding

the TRAIDEX database, From time to time, these persons will receive

updates and further information on TRAIDEX operation such as list of

new features added, notes on successful search strategies, and "alert
reports- when descriptions of learning material with pre-specified attri-
butes have been modified or added.

A key part of the TRAIDEX interface job is to know how to form
effective searches for relevant course units. This will require a good

knowledge of the restrictive and descriptive words used to describe
course units. A copy of the thesaurus of all descriptive words will be
provided to each TRAIDEX interface.

Roles of Persons and Oranizations Affected b TRAIDEX

5.2.2.1 User Role

The primary end user of TRALDEX system information is the
training course developer. It is the course developer who must iden.ify
an initial need for development information on a particular technical topic,
a specific instructional strategy, or the use of a particular development
methodology. He will then discuss his needs with the TRAMEX Interface

person at his development site, and together they win decide on an appro-
priate set of descriptive information and an acceptable maximum volume

of unit descriptions to be returned for examination by the developer. It
should be noted that it is the TRAIDEX Interface, trained by TRAIDEX

Central, who possesses the detailed knowledge of how to use the inquiry

terminal and query language, the .thesaurus of technical descriptors,
and a knowledo of how to develop successful search strategies. The only

formal training that the developer will receive will be a brief (1-2 hour)

seminar at which the information content, potential uses,and response

es of TRAIDEX will be described_ and the local TRAMEX Interface

oduced and his role discussed.

I OZO -2 5-7
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After a particular developer's request has been structured and
entered by the TRAIDEX Lnterface, the developer will be informed within
(at most) a day whether or not material of potential interest exists within
the system, and he will be provided with descriptive information about
whatever learning materials have been cataloged. The developer may
then decide on several options, including ordering specific items of
material through the TRAIDEX Interface, or contacting the developers of
relevant material directly in order to resolve specific questions on such
things as media selection, validation, and so on. If the developer decides
o order specific learning materials, the TRAIDEX Interface notifies

TRALDEX Central, and the developer receives his reply within a two to
four -week time frame.

The developers at a site will be asked by the TRAIDEX Interface
to evaluate the information received from the system, and to indicate
(via, a brief questionnaire enclosed with learning materials that are
shipped) whether or not the materials were used or modified to become
part of a new course unit.

The curriculum review function at the site will be required to
inform the TRAIDEX Interface of changes to any locally developed cour e
units that have been selected for inclusion. in TRAIDEX that will affect
their unit description entry. If the TRAIDEX Interface is attached to
this curriculum review function, this activity should be quite easy to
integrate into the normal review and approval cycle.

To summarize, it will be the user's responsibility to become aware
of TRALDEX and its potential use in assisting him in the solution of his
development problems. He will not be required to become an expert in
the use of an information retrieval system; however, he will be required
to cooperate in its use. If user participation is low, it may be up to the
TRALDEX Interface, in conjunction with the curriculum review function,
to inform and re-educate those involved in course development efforts
on the ways that TRAIDEX can reduce their development costs.

5 2
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7.2. 2.2 Develo -_ent Site Role

The local course development site must create the climate in
which the TRAIDEX system can operate effectively. It must commit the
resources of a trained, interested resource person as the local TRAIDEX
interface, and it must support the TRAIDEX concept both directly by
educating local curriculum design and development personnel, and indirectly
by encouraging an atmosphere that lends prestige both to the use of
TRAIDEX as a resource and to the contribution of potentially shareable
material. Courses which contain units redeveloped from material obtained
from TRALDEX should be publicized, and other examples of TRAIDEX
utility disseminated. The focus of much of this activity will be the TRAIDEX
Interface, and the development site command must insure that the TRAIDEX
Interface position is invested with sufficient prestige to make its operation
effective. eased both on the nature of the curriculum review job and the
characteristics of the personnel who occupy it, we feel that the most
appropriate location for TRALDEX Interface is in this review and advisory
position, rather than at the lowest development or instructional level.

The local development site must also commit the necessary facili-
tIes that will allow them to respond to requests from other sites for both
direct developer contact and reproduction and shipment of shared material.

Finally, in order to judge the ultimate worth of the TRAIDEX con-
cept, the time and cost accounting procedures that monitor actual develop-
ment time and resources expended will have to be installed.

5.2.2.3 Training Command Head. uarters Role

The Training Command Headquarters at the using services must
assist in the establishment of the course screening criteria that are to he
applied by each development site, and must establish the monitoring and
follow-up functions that will insure that TRALDEX input requirements
and material shipment time limits will be met.

5 3
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The commands will have Access to the TRAIDEX database;
while its primary user is still the course development specialist, the
database will provide a considerable source of raw data about the
state of training technology in a particular service. Although the focus
of the database design has been to provide descriptive information to the
developer, much of this information, particularly in an aggregate form
that could be extracted by computer programs for special reports, will
be of interest to headquarters personnel. For example, statistical sum-
maries on the utilization of certain types of media and instructional strat-
egies, course unit length, validation techniques and results can be readily
collected.

5.3 TRAMEX Functional Summar

5 System Ove rview

The overall function of the activities and data that make up the
TRAIDEX system is to provide the mechanisms that will allow learning
material developers to share information about, and the results of, de-
velopment efforts with a common focus. The scope of the functional design
of TRAIDEX is bounded by the following basic assumptions:

Units of learning material, and the activities
that design, develop, validate, and present them
are outside of the TRAIDEX System context. The
units that result from development activities are
examined by TRADDEX, their descriptions are
catalogued and distributed, and requests for their
dissemination are accepted and monitored: however,
the production and maintenance of the course unit
inventory remains the responsibility of the develop-
ment site.
The primary input to the system is the collection
of learning materials,accompanied by descriptive
information, developed by the military training
community. The activity of the system is controlled
primarily by requests from course developers to
locate development information or relevant learning
material. The primary outputs of the system are:

51
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Responses to user
the characteristics
learning materials

2) Copies of specific cou
by developers.

describing
id sources of relevant

s requested

In order to accomplish its primary mission, the TRAIDEX system has
been divided into four distinct functional areas, rhich are described in

ough 5. 3, 5. These functional summaries -wil1subs ections 5.3. 2
ess the major operations performed by each functional arLa in terms

rnportant inputs and outputs, and the basic TRADDEX mechanism(s)
re spons ible for its operation. A more detailed and complete understand -

g of the inter-fun-tional interfaces of the system can be obtained by

reading the TRAIDE-Z Functional Design Iviodel in subsection 5, 4.

5. 3. 2 Initial Cou -e i at -ial Screening_

Based on selection criteria established in conjunction with the
TRAIDEX Central office and the appropriate Training Command Head-
quarters, each course development site will examine the course material
and associated descriptive matter produced under its control, and will
select sarne subset of courses to be cataloged by the TRAMEX system..
The description of each unit of a selected course will be extracted from
the appropriate development documents (POI, curriculum outline, TAB,
etc. ) and will be reviewed for conformity with TRALIDEX requirements
(comple tones s, accuracy, format, etc. ). The primary output of this
process will be new course unit descriptions to be added to the unit de-
scription database. The screening activity will also be responsible for
recognizing when changes have been made to locally- developed units that
have previously been cataloged. In this case, an updated wit description
rnay have to be prepared. Records are kept that describe the results
of the screening process, noting which courses have been selected and
rejected. This screening history is used to modify the screening proces
as required.

5. 3. 3 Unit Descriition Database Maintenance

This act vity receives the new and altered unit descriptions pro -
duced by the screening process, and creates the required updates to the
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unit description database. For new unit descriptions, an important
component ot this process is the selection of the appropriate subjec
ar ea descriptive keywords from the thesaurus of technical training
terms. The new arid altered unit descriptions are created at the local
development site that is responsible f the course material by clerical
personnel under the dir ection and supervision of the local TRAIDEX
Interface. Pending updates to the database are reviewed periodically
by TRAIDEX Central for conformance to the database format rules,
and are then added to the unit description database by the necessary
pdate software. An important by-product of the update process is

the creation of Talert reports that allow the addition or alteration of
specific types of material to be brought to the attention of interested
personnel. The major outputs of the maintenance activity are the unit
description database itself, and the thesaurus of descriptive terms
which may need to be revised as new types of training are described
and incorporated into the system.

5. 3. 4 Information Search and Retrieval

This is the ce tral activity of the TRAlDEX system. Its functions
are controlled primarily by requests ftorn the training course developer
to locate descriptions of course units that will aid the developer in pro-
ducing a new unit of learning material. The requesting developer works
with his local TRALDEX Interface to formulate an appropriate list of
search criteria for submission to the database search software. The

search criteria will generally be composed of restrictive factors, such

as maximum presentation time and minimum entry level, and descriptive
words that are chosen from the thesaurus to describe subject area to
some arbitrary depth of detail. The search criteria will be selected by
the TRAIDEX Interface in conjunction -with the developer, and will be
based upon the developer's knowledge of his specific needs coupled wi h
the 'IRAIDEK Interface's knowledge of the descriptive fields in the data-
base and his experience with the application of other, successful search
strategies. The developer and the TRAIDEX Interface will also agree
upon the maximum number of acceptable unit descriptions that will con-
stitute a successful search result.
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The TRAIDT.:X Tnterfac form an interactive dialog
with the sv-steniT s database search software, expanding or contracting
the contents of the search criteria list until either a _suitable number of
course unit descriptions have been located, or until the search has failed,
it should be n ted that a iailurc can uocur eithor because no relevant
entries can be located, or because the search criteria is so broad that
too many units have been found. In the first case, further interaction
between the developer and the Interface may result in a relaxtion of
some of the restrictions, or it may be true that in fact no relevant mate-
rial exists. In the latter case, the search must be further qualified by
applying further restrictions, more detailed descri-Itors, or a corricana-
tion of these strateg.

Once an acceptable list of course units has been located,
veloper may request a full printout of the descriptive database entry
for one or more of them. He may base any decision for further action

ch as contacting the cognizant developers directly or ordering copies
of the learning material through TRAIDEX) on his examination of such
information as learning objectives, validation methodology and results,
and so on,

de-

5, 3, 5 Cour so_t.Jnit Distribution

If the developer decides to order samples of learning material
for particular coarse units, he forwards his request (via the TRAIDEX
Interface) to TRAIDEX Central. The request is logged for possible
follow-up and is then routed to the proper development or storage site.
Each development site must make whatever local arrangements seem
to be most effective for storing copies of material that is cataloged by

TRAIDEX. When a ship order is received, along with appropriate paper-
work, the requested material is copied if necessary and shipped to the
requesting developer. The system response time requirement for this
activity is a maximum ot two to four weeks. The shipped material is
accompanied by a brief questionnaire (provided by TRAIDEX Central)
that will be returned to the development site by the TR AIDEX Interface
at the requesting site, indicating whether or not the requested material

s been reused to develop a new unit of learning material.
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TRA IDE

tntroduction to SADT

The functional design of the TIRAIDEX system is portrayed as a
Structured Analysis Model. The model itself is preceded by a brief
description of the Structured Analysis and Design Technique (SADT)

that was used to develop and specify the design.

5. 4.1. 1 Models of Systems

The Structured Analysis and Design Technique is a method for
helping people to understand complex "systems" (defined as any com-
bination of computer hardware and software, people and things, structured
together to perform a function). The system may be a new system to be
built or an existing system, and may be a combination of computers,
people and things or may consist only of people and things. En all cases,
the result of applying SADT is a "model" that shows, by a series of

diagrams, the understanding of the system that the analyst has gained
as a result of its application. For new system-building. SADT may be
applied in planning, analysis, design, project management, or wherever

a model is useful for system understanding.

The agrams in a model are organized in a hierarchic and modular

fashion, often called "top-down. That is, the scope of the system is
established in a single overview diagram. The component parts shown
in the nv e rvit-w are then detailed, each on another diagram. Each part
shown on this detail diagram is again broken down, and so forth, until the
system is described to any desired level of detail. Lower level diagrams,
then, are detailed breakdowns of higher level diagrams. At each stage of
breaking down the system the higher-level diagram is said to be -t "parent"

overview of the lower level 'cletail" diagram.

1 OZO -2

SA DT is a trademark of SofTech, Inc.
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STRUCTURED DECOMPOSITION

This diagram ts the
"parent- of three
two diagrams.

MORE Df TAILID

In an SADT diagram, the component parts are shown as numbered box-
es. A diagram may have no more than six boxes. Each box is detailed in one
diagram at the next lower level until a sufficient level of detail is reached.

5. 4, 1_ 2 Diagrams
SA DT diagrams consist of boxes and arrows, and text describing them.

The notation is kept simple, to permit easy reading with little special training.
In SADT, boxes represent components in the breakdown, and

a rrows represent relationships betvieen these components. Descriptive
labels are written inside each box and along each arrow to describe their
meaning. The following is a sample SADT diagram from the TRAIDEX
model. The boxes represent activities, and arrows represent data or
things which are interfaces between those activities.

1020-2
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in SADT, boxes represent activities, and arrows represent data or
things which are interfaces between those activities. Descriptive labels are
written inside the box or along the arrow shank.

In addition to its label, the side at which an interface arrow enters
or leaves a box shows its interface role as an input, control, output, or
mechanism for the box.

Cont rol

LJ
Mechanism

Output

The input data (on the left) are transformed into output data (on the
right). Controls (on the top) govern the way the transformation is done.
Mechanisms (on the bottom ) indicate the means by which the function is per-
formed. A "mechanism" might be a person, a committee, a machine, or
a process.

The diagramTs page number is writ en on the lower right corner
of the diagram sheet. Box numbers appear in the lower-right corner of
each box and "detail reference" appears just outside the box and below
the box ;lumber. The detail reference identifies the page number of the
detail diagram for the box. If it is omitted no further detail exists.

1020-2 5- 6
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5.4.1.3 -t-

Thc arr on an SADT diagram represents a cons
relationship amo g the boxes. It does not represent flow of control
sequence. The arrows entering a box show all that is needed by the box
to perform its function. Therefore, the box is constrained by its input
and control arrows.

An output of one box may satisfy some or all of the input, control,
or mechanism conditions required by one or more other boxes. It is not
necessary that each and every box have input and control and output and
mechanism. Also, several boxes can be active simultaneously.

OUTPUI OF
1103 PDS

IS IPPUT TO
TICS SOX

OF

OUTPUT OF
VMS DOS

-7 IS CONTROL pigovou
TO THIS lox FILOSACIC

AND T 0
THIS 501

The arrow label describes what the arrow represents. Arrows
may branch or join. The branches may each represent the same thing,
or different things of the same general type.

means

means

A two-way arrow with an arrowhead and a dot at each end) is a
shorthand way of indicating feedback. A double label, separated by a
"/H identifies what is passed forward and backward along the arrow. If

a single arrow label is used with no "/", the same thing is passed in both
arrow directions,



Output and
Control

Output and
Input

aces between Parent and D iUl Diagrams

Most arrows are connected at both ends to boxes on the same
diagram. Other arrows leave one end unconnected. These unconnected
arrows represent inputs, controls, and outputs of the parent box or of
the parent diagram. The connections for these arrows can be found on
the parent diagram. in order to make the diagrams complete and consis-
tent, all such unconnected arrows must show their continuation on their
parent.

1020-2

"UNCONNECTED" ARROWS
ARE DERIVED FROM THE
"PARENT"
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BE COMPLETE AND
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Although arrow connections from parent boxes to detsil diagrams
may be obvious from the labels, a special notation allows readers to do
the match quickly. The luttyr 1, C, 0, or M is written near the unconnected
end of the arrow on the detail diagram, to identify that the arrow is shown
as an Input, Control, Output, or Mechanism on the parent box. To pinpoint
the arrow more precisely, this letter is followed by a number giving the
relative position at which the arrow is shown entering or leaving the parent
box, numbering left to right and top to bottom. For example, "C3" written
on an arrow in the detail diagram indicates that this arrow is shown as th
third control arrow entering the parent box. These identifications are
written on the matching arrows of the detail diagram.

Using this letter/number matching scheme, an arrow may have a
different (bur compatible) descriptive arrow label on the parent diagram
and the detail diagram, if appropriate. Also, an arrow shown as control
or as input on a parent diagram is not limited to the same role on a detail
diagram (for example, CZ on the parent box ally ears as an input to box 1
on its detail diagram in the erainple below).

1020-2 5-19
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In a few cases, an unconnected arrow on a child diagram has no
matching arrow on its parent. In this case, the unconnected arrow head
or tail is shown enclosed in parentheses:

Z-0 These arrows are not
shown on the paren
diagram.

Also, arrow which will not be shown on a detail diagram are put in
parentheses on the parent diagram.

5. 4.1. 5 Notation

These ar owrs are not
to be shown on the
detail diagram of this
box.

ICOM codes are also used as shorthand notation in the diagram
text to refer to a particular item on a diagram. For example, in the
diagram below "4CZ" refers to the Znd control entering box 4.
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4 . I Indexing Diagrarns

In an SADT diagram, the component parts are shown as numbered
boxes. A diagram may have no more than six boxes. Each box is detailed
in one diagram at the next lower level until a sufficient level of detail is
r eached.

The place of each diagram in a model is indicated by a "node number"
derived from the numbering of boxes. For example, A21 is the diagram
which details box 1 on the AZ diagram. Similarly, AZ details box Z on the
AO diagram, which is the top diagram of the model. This hierarchy may
be shown in an index of diagram names and their node rn.nnbers called a
"node index". The node index serves as a table of contents for a model.

The e-ample shown below says that the project monitoring function
(AO) is broken down into four sub-functions, Al through A4. File updating
(AZ) is further broken down into four, more detailed sub-functions, (AZ 1,
A22, and A24).

Levels o

1 02 0-2

Corresponding Node Index

A-0 Monitor Project (Top Level Context)
AO Monitor Project

Al Establish Schedule
AZ Update File

A21 Build Master
A22 Transcribe Updates
A23 Maintain Records
A24 Handle Changes

A3 Report Status
A4 Review Progress

5-21



1 oz 0-Z

5 4. 1 7 1-Tow_ to .Exp1ore a Model

SADT models may be used as a ref re ce, providing all details
of a particular subject, or as a tutorial, providing an overview of the

whole system. To read the model for its overview, use the node index to

find all high-level diagrams. Disregard detail diagrams. For example,
an overview is obtained as described above by studying A-0 and AO,

A -0 Share Course velopment Lnfor ation -Scope

AO Share Course Descriptions & Units

Al Sc erial & Desc iptions

All Set Course Selection Rules

A2 Maintain Unit Description Database

A3 Fin-i Course Descriptions & Units

A4 initiate & Assure Unit Distribution

A41 Log 8.: Route Request

A43 Ship Course Material
To read the model for reference, use the index to find all diagrams

detailing the subject of interest. Disregard unrelated diagrams. For ex-
ample, to study the subject "Initiate and Assure Unit Distribution, examine
the two diagrams A41 and A43 plus their parent, A4.

A-0 Share Course Units & Develop ent In o ati n-Scope

AO Share Course Descriptions & Units

Al Screen Material & Desc iptions

All Set Course Selection Rules

A2 Maintain Unit Description Database

A3 Find Course Descriptions & Units

A4 Ini ate & Assure Unit Di

A41 Log & Route Request

A43 Ship Course Material

5-ZZ



When published, the ,iagrams in a model are bound in "node

number` order, That is, all detail diagrams relating to one box on an
overview diagram are presentid betore the next overview diagram and

details_ This order places related diagrams together.

The figu e on the following fold-out page illustrates how the model

can be used to provide an overview. The figure shows the five SADT dia-

grams v,hicii L nigh-level view of TRAIDEX. The _ppermost dia-
gram "Share Course Descriptions and Units" is the most abstract diagram
in the model. The four boxes on this diagram show the four most general
activities of which TRAIDEX is composed. Each of the four boxes is de-
cornpost-d into a set of sub-activities shown in one of the lower diagrams.
Rome of the boxes on the Al, AZ., A3, and A4 diagrams are further de-
tailed on additional diagrams.

3 7
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5, 4. 1. 8 How to Read Dia rarns
When published, each diagram is presented on a pair of facing

pages. The diagram being considered is on the lower right) page. It is

identified by its node number, title, and a page reference number. Related
text and a reduced version of its parent diagram are on the upper page.

.. -..-...T.......:

.r., -.a

.-=- _ .

I _%,,..r.",........_
I

....--.
_

-. f w- ' , U. 1
*-=1.

roCi
ism -_

N.. ....... _

-M.

The real :` format. n about a system is in the diagrams themselves,
not in what the au ior says about them in the text. So, the following reading
sequence is reco ended:

1) Scan only the boxezi; of the otirrent diagram to gain
a first impression of the separate functions into
which the parent has been broken.
Using the parent sketch as a guide, rethink the
message of the parent. Note how the arrows feed-
ing to and from the heavily outlined box in the
parent sketch reappear in the current diagram.

3) Then, consider the internal arrows of the current
diagram to see how it works ill detail. Consider
the boxes from upper left to lower right, and con-
centrate fir st on the heavy arrovrs that show the
primary flow of data on. the diagram.
Finally, read the text to complete your understanding.

1020-2
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This sequence b comes quite natural and ensures that the rr-iajor features
of each diagram receive attention. The reader should find that, with a
little concentration, the diagrams are not difficult to read. The text
will call attention to any salient aspects that the author wishes to em-
phasize.

5. 4.2 The TRAIDEX Functional Desi n Model

The functional design of the TRAIDEX system encompasses those
areas critical to the successful operation of TRALDEX. For this reason,
the scorie is considerably larger than the computer database and tele-
corrirmr-ic ation systems assumed to he part of the design. This scope is
best 3rdd by real-ling the diagram on page 5-27 and noting particularly
the thirt, z-,ad data considered to be inputs, whose sources are outside the
FN-;tein, arid the outputs, whose destinadons are also outside the system.
After that, the names of the boxes on the diagram on page 5-29 should be

These are the activities which are totally within the scope of the
1RAIDEK system functional design.

This model, with only minor differences, is the material used in
the design review that was conducted near the end of Task 3. The results
of that review are reported in subsection 5, 5.

The areas of Scrnen Material 8 Descriptions and of Initiate
Assure Unit Distribution were described in more detail (nodes on the
node index All , A41, and A43) since these are the aieas where the most
implementation difficulties are expected to occur.

If there is difficulty in understanding a diagram, it is suggested
that rer eading the text (on the diagram's facing page) and a quick review
of subsection 5.1 may be helpful.

Nom wo. DIAGRAM TITLE PAGE

110ao -Z

A-0 Share Courtie t!nits_ and Development
InforrnaPI on - Scopr

AO Share atparse Descriptions & Urite

A 1 Screen Material & Descriptions

Al I Stt Course Selection Rules

A 2 tialaraba Unit Description Dal:abate

A I rind Course Descriptions & Units

A4 zeittet I Ai sure [hilt Distribution

A4I Log & Root. Itscueet

A43 gap Conroe Material

5-25
71

5-27

5-29

5-31

5-33

5-35

5-37

5-39

5-el

5-43
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This section presents a c
been offered by these members _
lishments :Mat
lirhere there has
'e have attemptec2

sation of the con_ ents that have

ioU5 Aces training estaLd-
d the TRAIDEX Functional Design Model.

groement or controversy on key issues,
sent a balanced discussion of both sides of the

issues involvod, and v,.there appropriate we have added our own comments
and conclusions.

A quick review of the comments recorded during the design walk-
tnrough shows that almost all of the key issues that were raised fall
outside of the areas of computer or terminal hardware and software.
An important benefit of the e of SA DT has been to point out the large

are not

administrative problems that will have to be solved if TRAIDEX

_ functioniI ig reality. Most of the issues raise& -s'svever,
_mountable, and it can be stated with some assurance that the

system will be viable and useful if (and only if) its end users and suppliers
of data (the ,-.:Jurse development personnel) and the TRAIDEX Interface
personnel that assist them are supportive and enthusiastic.

All issues which received substantial comment w 11 be listed
and discus sed in the following sections; however, the areas of major
interest to most rev ewers were as follows:

1) Course material nackaging and shippinr. M
of ..hose interviewed agreed that some adjustment
in current methods of packaging, inventorying,
and storing learning materials would have to be
made.
Source data entry responsibility. There was some
disagreement on wherc the primary responsibility
for fnaintenanse of the content of the course unit
Hese T 'ption database should lie.

9 0
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Initial Database Build. There were several
interesting suggestions provided concerning
tbe staging and drocedures required to build
the initial database of coursc unit description
information.

-The 5bUe5 summarized above will be explored, along with certain others,
e following sections. However, before proceeding with -ilose more
led explanations, it is worth noting that the need for and potential

ecceptance of a TRAIDEX is till strong At one review site, the team
was shown a request which had just been received by the local curriculum

eview department, asking for copies over 100 programmed instruction
texts that hc rtque tor wjh L'fd inclusion in a
course currently undergoing redevelopmen . This anecdote illustrates
three interesting points:

Given e n minimal descriptive information (the service
catalog), some p!:.c,p1e will still try to save development

sharing other course development efforts .
ause sufficient information was not available

the inquirer, he created extra work both for
and for the shipper.

The packaging and shipping problem already
exists, and is already being addressed, at least
in some ad hoc fashion.

5. Course 1 7 eeri sor-iDat-abase Maintenance

The major is in this area of TRAIDEX opera.ion concerns the
focus of rcspoTIsibiliL foc the on-going mai-ntenance (a opposed to iniCal

entyy 'tern sta of cou -. e unit descriptions. The functional de-
sign model, as initially created, showed the mechanism for accomplish-
ing this functon as TRAMEX Central, using copies of new and altered
unit descriptions prt-wided by the course development site. The rationale

r choosing TRAMEX Central to perform this function centered primari7y
around the desire of the desig,7iers to keep the additional work load at the
development site to a minimum It was assumed that personliel at the
TRAIDEX Central site could b. trained to locate the database input in-
,?(2-tnation on the source documents provided; if they could not, a feedback
arrow existcd to prompt the development situ for aJd' nal input,

1020-Z 5-
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This point of view was strongly supported by at least one reviewer,
who felt that it was mandatory that TRAIDEX be imposed on the current
development structure with as little additional required Ntork as possible.
However, there was a significant body of opinion that felt that giving
effective local control over database content to the course development
site responsible for the design and development of the units being cata-
logued helil many advantages, the most important of which were as
follows:

If -,ach d velopment site is directly responsible
for entering and editing the new and revised unit
descriptions, normal peer group pressure and_
professional pride in the content of widely visible
material wild tend to keep the quality and timeli-
ness of the data high.
If the same interface is responsible both fo-;' inse
ng and changing descriptive data about locally

developed courses and for locating and retrieving
data about non-local courses for the use of local
developers, simple and direct measurements of
TRAIDEX effectiveness at any local site can be
obtained by comparing time and resources spent
enteriru- data to those saved by re-use of shared
material.

3) If the TRAIDEX interface is responsible for the
assignment of descriptive keywords to locally de-
veloped unit descriptions as well as for using key
words to locate potentiall:; shareable material, he
should become sensitized to the problems of the
potential searcher, and use a corrPsponding degree
of care to keep the qoality of his owL descriptions
high.

a

Finally, local course or curriculum review per-
sonnel should be more aware of service-specific
or even site-si)ecific peculiarities in the format
of source documents (and in alterations to those
formats) than data entry clerks at TRAa:E:X Central.
This effectively shortens the error-cor: -tion feed-
back loop and minimizes the probability oi its use.

9 2
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Ii tho toor advantages cited above would in fact hold true in prac-
tice, they appear to be a strong argument in favor of local control over
source data entry. Based on this argument, the current functional design
model .shows that ihe primary responsibility for entering changes to the
unit description database is in the hands of the TRAIDEX interface at the
local learni development (see diagram for node A2 on

Similar ce,tiltnents to these -try were received concern-
ing the issue sc,:.eening and sel os whose units were to be
descril)ed and catalogued in TRA5. . case, most reviewers
agreed with original desi-gn -.rt of the balk of this work
to the l,calcuurxc development site ,iiagrarn for node Al. Page 5-11).
Again, the same reviewer that cautioned against added developer work-
load felt that the review process should also not require additional work,
a restriction that would be difficult to satisfy if the course screening
to take place locally. In spite of this, we feel that the benefits of local
control and involvement with TRAIDEX content, coupled with obviously
superior local knowledge of course content and quality, make local
control of the screening and selection process mandatory. The additional
workload imposed will have to be justified on the expected benefits to be
received.

5.5. TRAIDEX Datab; Content i4

In addition to wo.-,,,,oad issues, factors iniluencing the original
design decision to place t1-. complete database maintenance activity at
TRAIDEX Central included the desire to enforce a reasonable deg ee of
consistency on the format and content oi ifabase entries. If c ,,,tent
and format control arc delegated to the control of the TRAIDEX Interface
at the local. development site (as suggested in subsection 5.5. centralize
periodic revicw of both the detailed contents of database entries and of
the total content and utilization of the rla.r%Trt-,1 database itself will be
required. Field commentators have suggested that the normal inspector-
general function he used to accomplish a formal audit of local site compli-
ance with TRAIDEX inp ft and format regulations, while the informal

9 ;
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roressures professional pride ,=1:-H interseryice rivalry should rithe ro

,leeta the quoiity of this widely' visible database at a relatively higit

anpecess:lry unit oescription entries trom the ostabase
nre.se-Lt._ a somewhat :abre -,.,roblem. At this stage nf design.

,.-5es not seem v:isc m attempt to provide an automatic 'purging mech-
in'i.13m by which Lhe system itself can rid the database of deadwood.

con.7+3_,_iiort prorm-Aed ,servatibn that most of the "auto-
!natio- dgorithins tor unit deletion arc in fact inappropriate. vor ex-
arrr-do, dcleting del;:crintions for tho units of a courso that is no louger

c(:)uld be a mistake, particularly if they were well validated and
siecessful at reaching its objectives, and if it taught basic skills
that etuilh be easily reused. Oth4-,r poiential purging criteria such
the unit retrieval and re-use statistics produted bv TRAIDEX operational
reporting functions could be used as a basis for selecting units to be
purged, but their interpretation will certainly require human nterven-
tion. For example, a unit dcs_riptJon :night fail to be retrieved or a

fail to be reused because its datase descriptors were erroneous
or inaucquate. while the unit itself was potentially reuseable, Our
recommendation in this case is that an activitv outside of the scope of
the TRAIDEN system, such as the ITT-:J C.-orrice= Review CorMnittee,

iodic-ally review the TRAIDEX dataLise content and usage statistics,
,ind order selective database purges. ele -rornagnetic

costs are becoming so 1,ow that pi- ,;.1.y become
crttical if trequerf-ly retrieved description, -:=coppro .riate units are
harnling TRAIDEX inquiry operations.

4 :--toring_and Shipping. 1,earnino;Mater1a1,-,

This area of TRAIDEX operation rt..ctAVed rrore cornmcnt fron.
rcviewers than any other. The oriOnal functi,7-n,.1 design for this proccss
(as detailed in the 'i,agrarns for nodes A4A41, and A43, Pages 5-39, 5-41,
ab,1 5-43 makes the fo!lowing basic assumptions:

1) The filriCtic%,n of the TBAMEX Central organization
is to serve as a clearing-house for user requests
and a monitor of the r;onse that those requests
receive.

9 4
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"? 1 The fuoctionuf rbr local course dcvelopment
site is to store and invntory course selected
for inclusion 71 the TRAIDEX database, arid to
rhip that fraate7ial requestors as .--lireeted by
TRAIDEX Central

-Fhe reas,12, behind this particular division of re were
focused on avoidin the development of a large, potentially un-

responsive central bureanc-ry, itrid the feeling on the part of the
an-ilvsts that, especially for relatively volatile material such as TV

learnin nlaterial stored at the development site would
tflore te reflect the latest updates than would that stored at a

central i'V'nli-Le several rev`i,_wers alzreed with these b,sic assornp-
ti-nu.=>, the :c41,,wtn',.; proolems were potnted out:

I) The lyarnir,7 materials associated with particular
Irsv uniii; are not ust_illy packaged as separate

entities. For example, units which support
several objectives may be packaged into workbooics
or texts which aro grouped for convenience in
distribution to a class of students and which cover
several days worth of work. If a TRAIDEX inquirer
,=.)rders only the mat,:-ials associated with one unit,
the !itandard package must either be broken apart,
dr the entire package shipped with instructions
on how to locate the requested rriz_iterial. A third
alternative, and one that would probably be used
if a central storage and shipment site were se-
lected, would be to maintain a separate. TRAIDEX-
oriented inventory of mat- broken down and in -
ventoried by unit and arranged for easy duplication.
Learning materials, especially for multimedia
presentations, may exist in many 'ornis aid may be
available at varying costs, The inquirer should be
allowed to order only those materials he re,,,aires,
and the price and availability of those materials
should be availoble to him in the unit description

Learning material may not be available at the de-
velopment site. En fact, it may exist at several
locations, possibly associated with a NAtional Stock
Number (NSN). however, the development notes
associated with a particular course probably will
not be stocked by N5N, and may only exist at the
development site (if at all).

9 5
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A strong argument in tavor or centralizing
material distribution is trie potential lack of
mot ivria_icn fbr an incii_vijit_lal aolinolur Oevel,au-
:pen' t,, :espoi,c tu TRAIDEX req
partit.,:,-,.rly when local requirements compete
for available resources,

Zo ,it-erripting to evaluate the issue of centralized versus local
respomgibiliry for learning material distribution, it is necessary to
rc,a'rce nasi, about the onerational characteristics an-3,
scpbort that a tunetion:-iel TRAIDEX would possess. While this ass.,:mp-
tic:n must, of, necessity, contain some amount of uncertainty, it appars
aL this tinir bc 4enerally sound.

The ass,_trn tion concerns tne motivation (or lack of it for local
oey.Aopment site personnel to cooperate in any way with the TRAIDEX

ystorn, While this quality is intangible, it is critical, because TRAIDF,X
Qannot he successful in any of its phases if the development site personnel
that are charged with sr .enlng, selecting, describing, and sear(:hing,
kir cou:me units must be forced to do their job. TR A MEX Mu St be

,Lceepted on its merits by tht.:, end users (the TRAIDEX interfa(Lel as a
viable tne,ms to reduce development costs and improve quality, or it
will be by-passed. Task :1. interviews continually showed that the key
to the introduction ot any new training development teJ:nology has been
the exist,r,nce of a cadre of highly motivated and well trained specialists
in the area he implemented. For example, the convE_rsion of course-

treirn -ort,I=nted to self format, or the introducti9n
lormal ISD procedures has been most successful when the concept

has been implemented by dedicated nro[esionals the course t]z.velop-
we.: and local curriculum review level: where its installation has been
le4i.51,ate,' by headquarters or local school command without the support
of trained :.trLd cortiniited implerraniters, it has too frequently been allowed

becomy ft,le objcct 01 paper exercises, and eventu-illy to die out whet.
upper command pr es sure shifted to other matters.

Fortunately, the same education and training sptcialists that
have been acknowl-dJed a s the local loaders in the implementation of
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innovative traming techni Lies thc grea.te t interest in
and support of the TRALDEX con Our assumption is that each
developmenesite will contain a few of these individuals: that they will
constitute the primary- interface to the TRALDEX sy-stern for the re-
maining course designers and developers, and that they will be in a
suitable position to assist and monitor the screening, database main-
tenance, description retrieval and unit distribution process. If this

assumption is faulty, in the sense that the type of individual cited is
not available thcn the central versus local distribution problem be -
comes an academic question, since it is then doubtful whether TRAIDEX
will receive sufficient usage to long survive.

Our recornrne dations, fhen. will continue to depend strongly
upon local initiative to support routine operation of TRAIDEX.

terms of the specific courseware storage and distribution problem, the

following approach seems most beneficial:

1) Each unit description database ent y has been
expanded to contain a description of each type
media (text, A-V, multimedia, workbook, lecture
note, etc.) that is available to support a given unit,
If the unit is packaged along with one or more others,
that will be noted, and a description of the package
given, including its price. TRAMEX Central will
keep a file containing the detailed ordering informa-
tio n. for each unit, and would ^me this to produce
and route a particular shipment request.
The individual development sites will be allowed to
package individual units in. the most convenient form.
This may depend strongly on prevailing local condi-
tions such as type of media to be reproduced, availa-
bility of storage space ver sus reproduction facilities,
of storage space versus reproduction facilities,
and volume and cost of the unit packages normally
produced for local consumption. It does not seem
unreasonable to eD(pect the TR A IDEX inquirers to
expend a small amount of extra effort to locate a
unit in a package of related materials, particularly
when the unit has already been pr ecisely identified
in the unit description database.
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in addition to
local control ci

in general, an evalua

t2 ptian about the h,enefits and necessity
_ve, it also seerrii re .a.F.onahl to sug-gest that

ny unit descriptiontl in the data:base will
lead to the actual ordering and shipment a relatively small fraction
over any given time period. In view of this, it seems prudent to place
as little overhead as possible on the routine production of learning
material, and to expend a littke extra_ effort when a TRAIDEX shi prnent
is requested. While there is no direct evidence to suppot-t tNe following
asessment, it is not unreasonable to suspect that the TR AMEX in-
ventory usage will obey something akin to standard inventory utilization
patterns, where around twenty percent of the items recewe about eighty
percent of the usage activity. Lf this does turn out to be true, any
effort expended on pre-packagiag the majo Ity of unite may be wasted.

Shipping from the locat on where course material is normally'
stored is the approach recommended. It is recognized, however, that
material v.:1Ach ha.s no normal in-service ordering rout(,:, such as course
developrnen.: notes, would present an unusual annoyance at the develop-
ment site if this material were ordered frecluently. When sufficient usage
for a particular course unit: is demonstrated, the material for that course
might be inventoried and shipped from a centralized location under
TRAIDEX Central control. This should be considered for demonstra ed
cases,

5. S. 5 TRAIDEX Central

This organizA2-ion will be respoxisible for the daily activity that
keeps the unit description database up and oniine, maintains the technical
keyword thesaurus, and operates cour8e unit shipment clearing-house.
Field interview response indicated that TRAIDEX Central should not be
a DoD-level organization, but should pin bahly be supported either by
the ITRO or by a single service as an operating sponsor with financial
support from the training commands. Ln any case, it seems certain that
the staff should consist of members representative of each service, pre-
ferably personnel with a good technical training background and aiso some
exposure to the administration of large'database systems.
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6 Initial Database Build
_

In the area of initial database construction, two interesting sug-

ns were made, Concerning the possible means of staging the
database build, it was felt by some that it would be beneficial to quickly

catalog a minimum amount of useful iniormation about a wide variety

of course units, and to flesh oat these descriptions later. For example,
'initializing the data base content with relatively standard information

such as unit identification (COURSE.UNIT.ID, COURSE.TITLE), learning

objective supported ((lEARNENG.013.1ECT1VE), d6scription key words
(DESCIREPTOR,REYS), and the necessary media ordering information

could provide enough data to get the system off the ground. More sophis

eicated descriptiv,e information could be added as it became available and

as its need was felt. This appears to be an attractive approach, provided

that the minimum information content of each record can be suitably de-

fined. rt was also suggested that the local development sites be given

the largest possible degree of autonomy in scheduling their initial con-

tribution to the database build, allowing them to time their input to corres -

o,nd to local course development and re-work schedules.

The study team believes that stabilizing course unit description

input arid course material distribution early in the life of TRAIDEX is
more important than the need to have available a high volume of unit

descriptions. For this reason, the integration plan described in Secti_
recommends that a small initial load of high quality, highly shareable
course units he loaded by TRAIDEX Central but that the loading of the

bulk of the available coarse unit inventory be done when courses undergo
periodic 1.6:view and revision.

S. 5.,7 TRA ace

Given our recom endations conce ning the local control conc pt

of TRtWEX operation, it becomes obvious that the position of TRAIDEX
Interface is the key to the success of the system., While we are con-
fident that the type of personnel that the position requires can be located,,

it has been pointed out that the TRALD_EX Interface assignment should be

sufficiently prestigious and the work content sufficiently demanding that

9 9
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it oes not 4.,:onstitute .21 low c r gr.de job than the person would normally

pc!rforrn. It seems clear tli-At the screening, search, and retrieval.
uncLons fall relatively naturally within the realm of development s

curt-teal-
-Mc r ela

eiciew staff assignments as currently defined and practiced.
y straighitforws.rd clerical tasks that make up the data entry

function can b. performed by stenographic per.sonnel anti their work
be proofread by the assigned TRAIDEX L-iterface.

While the prestige asso d with the Interface job itself is
sonaewhat intangible, it should be noted that the type of resource-person
who would fit best into this type of job is likely to be highly motivated by
he simple availability of the -wealth of descriptive data that the unit

description database represents. It s eerris likely that inventive and
-Inquisitive users, will quickly discover and begin to tap the reservoir o
new data on learning objective construction, x-nedia usage, operative
validation techniques and so on, that are at their disposal via the
TRAMEX terminal.

10Zo-a 5 -54
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Section 6

TRAIDEX COSTS AND BENEFITS

6.1 Overview

This section presents the TRAIDEK study team's conclusions con-
cerning the most appropriate operational configuration for the TRAIDEX
system, the costs required to build and operate that configuration, and
an estimate of the amount of courseware development cost that would
have to be saved in order to make TRAIDEX pay for itself by its fifth
year of operation. The justification for using a five-year period in
preparing this section is provided in Section 6. '2, 4.

This section has been di ided into three major parts covering
the following areas:

A description of the operati nal components
of TRAIDEX and the reasons for their selection.
A definition of the cost categories to which
TRAIDEX components have been assigned, and
a summary of yearly and total costs in those
categories.
A description of the technique employed to
estimate TRAIDEX benefits in the absence of
hard courseware development cost data.

The main thrust of this section is the explanation of the configuration
chosen and a summary of the attendant operational costs, while the de-
tails of hardware, software, and personnel cost estimates that support
he summaries may be found in Appendices A through D.

6. 2 TRAIDEX Operational Configuration

6. . TRAIDEX Central Hardware and So are

Section 5 specified the reasons that a centrally maintained, re-
motely- accessed database of unit descriptions -was required to meet the
complex retrieval requirements and relatively short response time re-
quirements of the TRALDEX system. In order to avoid the necessity of
procuring computer hardware and/or developing new database softv-vare
to support such a system, the study team investigated various currently
available information storage and retrieval systems to determine the
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feasibility of selecting one of them for the TRAIDEX database host site.
In order to qualify as a candidate for the TRALDEX Central site, it was
determined that a system would have to possess the following functional
and operational attributes:

1) Database Capacity: The system would have to have
(or be expandable to) the capacity to store at least
100 million characters of descriptive information
for on-line retrieval, plus the space required to
hold 'whatever index files were required to support
the database search.
Database Mana ement: While the database need not
be updated in real time, the software should accept
remote input of updates that could be batched for
offline update.
Information Retrieval: Due to the complex and
flexible nature of TRAIDEX user inquiries, the sys-
tem should permit the search for courseware unit
descriptions to be controlled by arbitrarily complex
combinations of search predicates connected by
logical "AND", "OR", and "NOT" conditions that
could be applied to any selected descriptive field
in the database. The results of searches should
be returned to the remote user quickly (within a
reasonable time for a person waiting at a terminal)
and should consist of the number of course units
found which meet the search criteria. The search
criteria (the selection of words or phrases to be
matched, the field in which the search should occur,
and the logical connectors) should be modifiable
during the course of a search, and the user should
be able to obtain, at his option, all or part of a unit
description at his local terminal.
System Availability: The unit description database
should be available for inquiry and the reception
of remotely generated updates during the normal
working day.

In addition to these fundamental requirements, it was considered
desirable that the candidate systems support relatively inexpensive and

available remote terminals, and that the capability to monitor the
TRADDEX database usage be present so that operational statistics could

be obtained to assist in the analysis and evaluation of the system.
In view of the above rather demanding functional requirements

and the parallel and competing requirement to keep costs at a minimum,
the study team recommends that the MAID= unit description database
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he mp emented on the LNFOCEN informa ion storage and retr eval system
currently being operated by the U. S. Air Force Aeronatutical Systems
Division at Wright-Patterson Air Force Base, Dayton, Ohio. Not only
do the capabilities of this system meet the TRAIDEX functional and op-
erational attributes listed above, but the costs required for data base
inquiry and maintenance as detailed in Appendix D, are quite reason-
able. Furthermore, the system is currently operational and is serving
a wide variety of users across the country; its use, therefore, does not
represent the risk and cost generally associated with the development of

a new hardware/soft-ware system.

Finally, the LNFOCEN facility is a particularly attractive site
for TRAIDEK because it is already a host for three complementary
training-related systems:

1) The Defense Audio Visual Archive (DAVA) is a
catalogue of audio visual media and equipment
covering all services. While it is organized
primarily as an inventory of media and equipment
elements, causing its coverage to be orthogonal to
that of TRALDEX, it could be an aid in many
development situations where rapid access to a
film or tape on a specific subject is required.
The Automated Database for Instructional Tech-
nology (ADIT) is a (currently) experimental col-
lection of several thousand car efullY indexed and
evaluated abstracts of research articles in the field
of instructional systems design and development.
It provides a reference source on ISD technology
and can be used to find nevi approaches to meet-
ing training requirements that are not addressed
by material in the TRAIDEX database.
The Catalog of Navy Training Courses (CANTRAC)
is kept on line at the INFOCEN facility. While its
purpose there is primarily to facilitate the main-
tenance and production of the hardcover edition, it
could be made available for searching at the total
course level. This might be particularly useful if
a search of the TRAIDEX database turned up units
of Navy Training courses for which the inquirer
needed such information as presentation dates,
locations, and application requirements.
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No other governmen -operated information system which meets the
functional and operational requirements is available to users outside
the developing agency for use on a service bureau basis. The DIALOG
system operated by Lockheed was investigated and it will meet all the
functional and operational requirements. However,, the costs of use
were projected to be several times that of the ENFOCEN System. Due
to the cost factor, and the availability of other data, bases of training
interest on the INFOCEN system, the use of the DIALOG was not further
investigated and is not included in the cost projections.

6.2,2 TRAIDEX Communication Requirements

Given the recommendation to install the TRAIDEX database on
the ENFOCEN facility, the choice of communication terminals and lines
must obviously match those supported by that system. Fortunately,
the hardware and software are compatible with the types of low-speed
(15 to 30 characters per second) terminals that are considered to be
most cost-effective for the TRAM= inquiry and data input func-
tions. In addition, INFOCEN is serviced by a moderately priced packet-
switching network whose hourly- line charges are considerably cheaper
than voice grade dial up or leased line connections. These facilities are
already in use by the DAVA system. The details of the required line
and terminal charges are contained in Appendix D. In addition, certain
course development sites will have access to terminals that will be
provided by DAVA: these terminals are potentially usable for TRAIDEX
access and their locations are detailed in Appendix A.

6.2.3 T_IjAIDEaffin

As outlined in Section 5, the daily operation at TRAIDEX must be
acc mplished by a control and management operation that has been referred
o as TRAIDEX Central. The detailed qualifications of the T'RAIDEX

Central staff are discussed both in Section 7 in terms of the personnel
selection process that must take place during the system build and inte-
gration phases, and in terms of personnel categories and costs in Appendix
B. In general, the staff will consist of four types of personnel:
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l) The TRAIDEX Central director: a senior military
or civilian member of the training community who
can lend prestige, credibility, and innovation to the
effort.
The TRAIDEX Service Representatives: a member
from each service on duty at TR AIDEX Central to
assist in handling particular needs and problems of
his own service and to report on and evaluate TRAIDEX
operz..tions.

3) A Systems Analyst: a database and computer
systems analyst either assigned from within
DoD or obtained from a contractor to assist
during the first year of operation in the initial
database definition and In setting up TRAIDEX
Central Office procedures.

4) Clerical assistance for initial database loading,
secretarial and telephone services,

TRAIDEX is also "staffed" by Interface personnel at each develop-

ment site. However, since their interaction with TRAIDEX is assumed

to fall within the curriculum review responsibilities as currently defined,
no additional labor costs are anticipated due to the use of TRAIDEX at a

development site. The qualifications of the local development site
TRAIDEX Interface are described in Section 7. The "staffing buildup"

of local course developers and Interfaces is described in Appendix A.

4 TRAIDEX Database

Two concepts concerning the actual c nstruction of the TRAIDEX

Unit Description Database, whose contents are described in Section 5, are
key to understanding the cost and benefit analysis that has been used in

tltis report.

First, the study team recommends that the database of unit de-

scriptions for the selected courses be loaded incrementally during the
normal process of course review and revision at each course development

site. This should result in the loading of about one-third of the basic
inventory of course units in the second, third, and fourth year after
TRAIDEX development begins. (See Eahibit 6-1). While this approach
eases the data entry burden on the local development sites and should
raise the over-all quality of the available descriptive learning objectives,
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Lt does mean that the full potential benefits of TRAIDEX will not be real-
izable until five years after development begins. Therefore a five-year
period has been used as the basis of the benefit calculations in Section
6. 4.

Second, the TRAIDEX Integration Plan described in Section 7
recommends that a kernel of very high quality descriptions of broadly
applicable courseware be entered into the database by TRAIDEX Central
personnel in parallel with the installation of TRAIDEX capability at the

local development sites. The reason for this approach is to provide
early system users with a general base of high quality unit descriptions
both for inquiry and as a model for their own data entry. The implica-
tion of this met-I-Lod is that there mill in fact be some benefit even during

the first year of TRAIDEX development; however, the study team has

taken the conservative approach of ignoring these initial benefits in

the benef ts analysis.

The planned build-up of the database over the first five years is

shown in Exhibit 6-1.
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Exhibit 6-1

SIZE or THF DATABASE AND SIZE OF UPDATE
11.1 YEARS 1 THROUGH 5

The average percentage of the Sa
82,000* course unit inventory but
which exists at sites which Ifiot
can access TRAIDEX. Taken zero
to be the same as line 2,
Exhibit A-Z.

The percentage of the 82,000
course unit descriptions
which will have been loaded
in the year shown:

start of year
end of year
average for year

The average database size
assuming 2000 characters
per unit description (in
millions of characters)

The number of input characters
for update purposes assuming
one input character generates

database characters
n millions of characters)

10

5

8

Yea

70 90 95

10 33 63

33 63 94

22 48 79

36 79 130

14 21

100

94

100

97

1 60

*From Exhibit 4- , Section 4.2
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TRAM= Cast

6. 3.1 Cost Caties
Development and operational costs for the TRAMEX system have

been divided into three major categories. The costs that have been esti-
mated are those that are required to support the actual operation of the
system. Because no additional development site personnel are expected
to be required with the introduction o the TRAMEX system, no local
site labor costs have been included,

The categories into which TRArDEN operational costs have beeil
divided are as follows:

TRAIDEX Central La.i,or arid Travel Costs. These
costs include the s lanes and benefits of the TRAIDEX
Central Director, the Service Rebresentatives, clerical
personnel and a compu.ter systems analyst to a.ssist in
the initial system setup. Travel costs include both
TRAIDEX Central Staff t equirements and invitational
orders for members of the three services covering
policy-planning rneetings.

2) TRAIDEX Central non-labor cos These costs
include all other TIR.AtOtX Central costs except for
computer and telecon-innunicatiorts items, and are
primarily restricted to costs for office space and
equipment.
Computer and Telecommunications Costs, These
costs include INFOCEN charges for set up and ma
tenance (updating) of the unit description database,
access charges for TILAIDzx iriquiries, and the costs
for purchasing terminals and for using the packet
switching cornmunication network.

Costing qptiQns

Given the fact that an iNFOCEN-usirig organizatIon is already
in place (DAVA), the TRAMEX tu.dy has investigated with the DAVA
director the possibility of obtaining TIZAMEX cost reductions by utilizing
DAVA personnel and equipment. Two costing options have been detailed

n each of Appendices B through 1:),. c orresponcling to either taking ad-
vantage of DAVA existence or providing a stand-alone TRAIDEX system,

1020-2



The two approaches are summarize below:

1) DAVA will allow 'MAIDEN to use their Washington,
D.C. , office space and will share personnel, travel
budgets, and terminal equipment. DAVA will pro-
vide computer and telecommunication line charges
at an incremental cost in excess of their existing
budget.
A separate, stand-alone ENFOCEN-ba.sed TRAIDEX
facility will be established, purchasing all terminals
and paying all computer and telecommunication
charges,

ror the first cost alternative, the cost figures given in this section have
been reviewed with the director of the DAVA System. It should be noted
that although the first costing approach wild obviously provide the lowest
rnplernen_tation costs, a certain amount of operational autonomy must

sacrificed. Given the difference between the DAVA and TRAIDEX
wits siors, alternative Z may be warranted if the resulting TRAIDEX op-
exation wculd thereby prove to be more responsive to the needs of the

thre e s ervic es.

Z.Ichibit 6-2 summarizes the estimated yearly TRAIDEX cost
the two costing alternatives described above. Over a five-year

period merging TRAIDEX with DAVA is estimated to save $690,000.
The largest project savings occur in the first two years of operation due
to the sha.ring of labor costs while TRAIDEX is being set up and the
ability of DAVA to absorb the computer and communication costs within
its existing budget in the period before use begins at the training sites,
Cxhibit 6-3 provides data on computer and communication costs to support

the cos t summary in Exhibit 6-2. Further supporting details are pro-
vided ir Appendic es B through D.
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Exhibit 6-2

SU MARY OF YEARLY TRA1DX COSTS
(in thousands of dollars)

Item
eration 5-Yea

To

ernative 1: TRAIDEX
rged with DAVA

122 62 59 59 58 360cremental St.a f1 and
Travel (Appencnx B)

cremental Non-
labor Costs (Appendix

0 0 0 0 0 0

C)

Incremental Computer
and Telecommunication

0 114 18 255 268 821

(Exhibit 6-5)
Total Alternative 1

lternative 2: Stand-
one TRAIDEX

122 176 243 314 326 1181

Staff 8.E Travel 183 156 150 150 150 789
(Appendix B)
Non-labor Office 15 15 15 15 15 75

Costs (Appendix C)
Computer and Tele-
communication

104 166 204 267 267 1008

(Exhibit 6-5)
Total Alternative Z 301 337 369 432 432 1871

_

Savings by s elec ting 179 161 126 118 106 690
1
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Exhibit 6-3

STIMA TED TRAIDEK COMPUTER AND COMMUNICA TION COSTS
(in thousands of dollars)

Item
Year of Operation 5-year

Total
Alternative 1: TRAIDEX
merged with IDAVA
Incremental terminal costs 0 0 0 8 0 8

Incremental line charges 0 46 59 62 64 231

Incremental computer costs 0 68 12.5 185 204 582

7 tal Al ernative 1 0 114 184 255 268 821

Alternative 2: Stand-alone
TRA 1137 X"

terminal costs 58 52 20 10 0 150

line charges 22 46 59 62 64 253

computer costs 24 68 12.5 185 204 606

Total Alternative 2 104 166 204 267 268 1009

te: _For more detail, see Exhibit D-4 in Appendix L.),
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6. 4 TR A DEN Benefits Anal Lsis_

Given the lack of explicit course development cost data on which
to base projected cost savings due to TRAEDEN use, the lirial.justification
of the system must be based on a judgment o' the peircentage of course
development cost that could be saved by sharing relevant courseware.
Therefore, we have developed an estimate of the total cost reduction for
course development that must occur over the first eve years of TRAIDEX
operation in order for the system to pay for its own devc)opment and
operational costs. This total cost saving, or "breakever point", is then
expressed as a percentage of the total development cost for technical

aining cou.rses whose subject area is covered by the TilAIDEX database,
and it is the judgment of whether or not this percentage reduction is
attainable that should determine the economic feasibility of TRAIDEX.
The total cost reduction, or breakeven point, is delined as follows:

When the sum of all costs for startup and operation of
TRAIDEX in each of the first five years

EQUALS
e cost savings realized in each of the firstThe sum a

five years
THEN

TRAIDEX is d_ f ned to breakeven.

Because the percentage cost reduction depends upon both the course
areas covered by TRAIDEX and the number of developers that have access
to the system, the potential cost reductions vary from the first through
the fifth year, after which they become constant. The annual savings are
therefore different, and are defined to be:

Percentage of development costs saved by TRAIDEX
EQUALS

Ann =I savings in development costs due to use of TRAIDEN
DIVIDED BY

Annual_ cost of course review, revision, and development in
areas impacted by- TRAIDEN

1 1 2
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t

In order tc)
tion per;od,

btamai breakeven percerita.gc over the five-year
above formula must bc rewritten as:

Percentage of developnent costs saved by TRAIDEX over
a ive-year period

EQUALS

Sum of annu.al savings in development c
TRAIDEx over five-year period

DIVIDED BY

Sum of annual costs of course review, revision, and de-
velopment in areas impacted by TRAIDEX over the five-
year period.

due to use of

In order to calculate the percentage of course development costs
must be saved for TRAIDEX to breakeven over the first five years

of operation, the savings due to the use of TRAIDEX can be replaced in
the above calculation by the costs of developing and operating TRAIDEX
to yield

Percentage of development costs which must be saved
by TRAIDEX over a five-year period for breakeven to occur

EQUALS.

Sum of annual costs to develop and operate TRAIDEX during
the five-year period

DIVIDED BY
Sum of annual costs of course review, revision, and develop-
ment in areas impacted by TRAIDEX over the five-year period,

,

Since the costs of TRAIDEX development and operation have been calcula ed
in Section 6, 3, the breakeven percentage can be calculated if the annual
costs of cours e review, revision, and development in TRAIDEX-r elevant
areas can he estimated,

6. 4.1 Estinlation of TRAIDEX-Relevant Course Development Costs

In order to estLmate the percentage of development costs that
must be saved for TRAIDEX to breakeven, the key value is the total annual
cost of course review, revision, and development in TRAIDEX-relevant

areas. Knowledgeable people from the training community in the three
services were asked to help in estimating the yearly course development

costs of interest to TRAIDEX. This estimate was the product of two

factors. First, as determined that 2000 manyears per year of course
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development time for courses in the categories of interest to TRAIDICX
was a reasonable, and in fact conservative, estimate for the three services..
Second, it was determined by this group that an overall cost of one man-
year of development effort was about $20,000. This was confirmed later
as the number being used by the Army in its own studies, In addition,
the group agreed that the product of these two factors (2000 rnanyears
X $20,000 per rnanyear) produced an estimate of the total yearly cost of
technical course revision and new development, $40,000,000, that was
determined to be reasonable.

When these development costs are used in the formula to calculate
the percentage of development costs that must be saved by TRAIDEX over
a five-year period for breakeven to occur, the percentage calculated is
approximately two percent (based upon the $li million dollar five-year
cost of developing and operating a stand-alone TRAIDEX system, which

presents the most conservative and costly approach).

6_ 4. Projection of Potential TRAIDEX Benefits

The percertage of course development costs vhich must be saved
for TRAIDEX to breakevim appeared as realizable to the ITRO Training
Technology Committee. Therefore, the potential savings which could
be realized if larger percentage savings occurred have been calculated
in this section.. The potential savings have been calculated as

Annual net savings due to use of TRAIDEK
EQUALS THE DIFFERENCE OF

Annual cost of course review, revision, and development
in areas impacted by the operation of TRAIDEX multiplied
by the percentage of development costs saved by using
TRAIDEX

ND

The annual cost of developing and using TRAIDEX

To calculate the first factor the development costs impacted by TRAIDEX
in the first five years of operation must be estimated.

I 4
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In order to be conservative in making this estimate, Sof Tech has
assumed that the fraction of total coarse development costs in TRAIDEX-
relevant areas impacted in each year is directly proportionate both to
the number of developers doing TRAIDEX-relevant work with access to
TRAIDEX and the extent to which the database of course units has been
created. This assessment of the irnpa.ct should be very conservative.
If the initial 50 percent of the developers provided with access to TRAIDEX
are primarily working on high-volume courses that are recognized to
have significant potential for sharing, more than 50 percent of the de-
velopment costs will be impacted. Similarly, if the database is created
as recommended in the TRAIDEX integration plan presented in Section 7,
high-quality courses with a large potential for sharing'will be selected
for early incorporation into the database. When 50 percent of Ihe potential
course units are available in the database Sof Tech believes more than
50 percent of the benefits of having the database will be realizable. There-
fore, the following method of estimating the annual cost of cor.rse review,
revision, and development in aras impacted by TRAIDEX is believed

to be quite conservative.

Annual cost of course review, revision, and development
in areas impacted by the operation of 'TRAIDEX

EQUALS
Annual cost of course review, revision and deve opment
in TRATDEX-relevant areas

TIMES
Fraction of course developers doing the TRAIDEX relevant
development work with access to TRAIDEX

TTMES

Fraction of course units planned for incorporation which
are actually described in the TRADDEX database.

The product of the last two factors is referred to as the realization factor.

The realization factor is the fraction of the annual costs of course
review, revision, and developfAent in TRATDEX-relevant area 3 which are
impacted in a given year by the operation of TRAIDEX. Exhibit 6-4 sum-
marizes the values of the realization factor for each of the first five years
of TRALDEX as well as the value of the two fractions which compare the
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the realization factor. For example, in the third year of TRAIDEX
operation 43 percent of the course development costs in TRAIDEX-
relevant areas are estimated to be impacted by TRATDEX. This estima e

based upon 90 percent of the potential course developers having access
to TRAMEX and 4810 of the planned course unit inventory actually being

in the database.

Exhibit 6-4

TRAIDEX REALIZATION FACTOR
Year of TRAIDEX 0 eration

5

Realiza ion Factor

Fraction of potential
course developers with
access to TRAMEX
Fraction of course
units actually described

0

.05

.15

, 70

.22

.43

.90

.48

.75

.95

.79

.97

.97

Exhibit 6-5 shows the cour e development costs in TRAIDEX-rele-
vant ar as impacted in each of the first five years calculated using the
annual course development costs (Section 6.4.1) and the realization factor
(Section 6.4.2). The exhibit also includes the cumulative course develop-
ment costs impacted since the beginning of TRA1DEX operation, and the

1 Exhibit 6-5
TRA1DEX COST IMPACTS

Costs Year o TRAIDE on
(millions of dollars) 3------

_a

Course development
cost impacted by-

0 6 17 30 39

TRA1DEX
CLumulative course

velopment costs
pacted by TRAIDEX

0 6 23 53 92

Cumulative costs of
developing stand-alone

1.0 1.4 1.9

TRAMEX (Exhibit 6-2
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cumulative costs of developing TRAIDEX. Clearly a small saving in
course development costs justifies the implementation of TRAIDEX.
For example, the 43% realization factor for year three times $40 million
yields a TRAIDEX cost impact area of $17 million. Added to the $6 million
impact area of year two, the total cumulative development cost on which
TRAIDEX had an effect by the end of year three is $23 million. Summing
the yearly TRAIDEX development and operational costs for the most
expensive configuration (alternative 2 on Figure 6-2), we find the cumu-
lative costs in year three to be $1 million. Therefore, if TRAIDEX
could save an average of 1/23 (or 4.3%) of development costs it would
break even at the end of year three.

Exhibit 6-6 has been prepared by assuming different values for

the percentage of development costs which will be saved by TRAIDEX.
The exhibit shows the cumulative savings achieved by the use of TRAIDEX
after all development costs for a stand-alone system (alternative 2) have
been.deducted for four values of the percentage of course development
costs to be saved (1%, 2%, 3%, and 6%). For example, it shows that if
the sving in development costs by using TRAIDEX should be 3%, TRAIDEX
will breakeven by the end of the fourth year of operation and will have a
cumulative net savings of nearly $900,000 by the end of five years. If

one believes a larger percentage of savings will be realized, the cumulative
net savings can be quite substantial; for example, a savings of 6 percent
will result in the breakeven period being under three years and will achieve
a. total savings of 3. 6 million dollars in the first five years of TRAIDEX

operation. In summary, a cost reduction of over 2 percent produces very

high net savings when viewed against the risk and costs of implementing
TRA IDEX.

Exhibit 6-7 was ca culated assuming that TRATDEX is merged
with DAVA by using the cost data in Exhibit 6.Z for alternative 1. It shows
that TRAIDEX would break even after five years if it provided only slightly
more than a one percent cost reduction If the two percent reduction re-
quired for alternative 2 were to be attained, the DAVA-supported system
would have a net benefit of over $600 thousand.
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Exhibit 6 .6

CUMULATIVE NET COST SAVINGS VS YEAR OF OPERATI
FOR STAND-ALONE TRAIDEX S'YSTEM
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Exhibit 6-7

CUMULATIVE NET COST SAVINGS VS YEAR OF OP RATION
FOR TRAIDEX MERGED WITH DAVA

5,0

4.0

3.0
Cumulative
Net Cost

Savings

2.0
illions

1020-2

-
-I._ -1

1.0

-1.0

Year of TRA1DEX Operation
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6. 5 Summar of Cost a d

The estimated costs of TRAIDEX development and operation over
the first five years of system use total less than two million dollars for
a stand-alone TRAMEX system. By the end of the third year a majority
of the potential TRALDEK developers will have access to the system and

it will contain approximately half the potential database. SofTech recom-
mends that an in-depth evaluation of the utility of TRAID X to its intended
audience, the course developers, be conducted at that time before a com-
mitment is made to operate TRALDEX on a permanent basis. To reach
the point where this evaluation is carried out, based upon significant
developer experience with the system, approximately one million dollars
will have been invested in initial development and operation of TRAIDEX.

SofTech recommends that the rTRO proceed with the development
of TRAIDEX up to the point of the evaluation if the ITRO is confident that:

1) The reduction in course development costs required
for net savings to accrue is achievable, given the
TRAIDEX capabilities described in previous section
of this report. A key issue in assessing the projected
sayings is the ITRO's confidence in the estimate of
total course development costs ($40 million per year)
provided in Section 6, 4.1.
The training commands will actively support the TRA mEx
concept, especially in regard to the establishment of
the TRAIDEK Interface positions as described in the
Integration Plan.

SofTech beli'eves other benefits, especially higher quality cour e ,

will result from the development ef TRAIDEX. However, these other
benefits are not quantifiable dnd have not been included in the calculation

presented in this section. However, these additional benefits provide
significant further justification for developing TRAIDEX if the above con-
ditions are met.

6-20
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7. 1 Overview

Section 7

TRAIDEX INTEGRATION PLAN

This section describes the steps that must be taken to establish
an initial TRAIDEX capability, ta make that 'capability available ta the
course development sites, and to accomplish the transition from start-up
to full operational mode. A critical path network diagram of the inte-
gration plan is shown as Exhibit 7-1. The diagram expresses
the activities to be accomplished as arrows and the critical milestone
events as circles. Note that the diagram is composed of two essentially
parallal paths connected by a few restrictive, non-activity arrows. The
lower path is concerned with those activities that must be accomplished
at the TRAIDEX Central site by the director, the staff analysts and the
TRAIDEX Central representatives of the participating services. The
upper path shows the activities that are executed at sites extern,A to
TRAIDEX Central (the Training Command Headquarters for each service
and the local course development sites) by the TRA1DEX director and
the service representatives. This upper path can actually be activated
in parallel for each development site and each service; while it has been
shown as a single path in Exhibit 7-1 for the sake of simplicity, the diagram
used as a scheduling tool for the actual integration of TRAM/EX would
show appropriate paths and nodes for each Training Headquarters and
each development site.

The activities and events depicted upon the diagram are explained
in Sections 7.2 through 7.4. However, before going into the details of
each phase of TRAIDEX integration, the basic approach to the integration
task itself must be described. There are two fundamentally different ways
to approach the task of building TRA1DEX. On one hand, it would be
feasible to mount a large scale, centralized effort to collect, describe,
and catalog the majority of existing courseware. This approach has the
advantage of creating a large TRA1DEX database in a relatively short
time (approximately one year) and having that database available at

121
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the start of user operations However, the manpower cost would be
large, many of the data entry procedu s would have to be designed with
incomplete knowledge of the format and content of current descriptive
documents, and most important, it would be very difficult to adequately
control the quality of the catalogued-courseware. Finally, such an
effort might -impose fairly large disruptions on the daily activities of
the course development sites. Instead, the TRAIDEX study team recom-
mends a staged build of the database that would occupy a three to four
year time span. Except for the initial kernel consisting of a broad-based
selection of about ZOO high-quality, well-described courses, the initial
TRAIDEX build would be accomplished in the normal course of reviewing,
modifying, and updating current courses and during the production of
new courses at those development sites at which TRAIDEX is operational,
This staged approach, although requiring longer to capture all course-
ware of potential interest to TRAIDEX users, has the following advantages:

1) The quality of both the descriptive matter in the
database and'of the courseware itself should be
high. As each course comes up for review and
possible revision at the development site, both
its content, presentation medium, descriptive
objectives, and test items are reviewed for ade-
quacy. Whether or not this review is a result of
the application of an "ISD" program, a conversion
to a new instructional methodology (self-paced
instruction, CAI, etc.), or merely an every third
year scheduled review, the result of driving the
TRAIDEX database load from the output of the course
review will be the capture of consistently higher
quality courseware than any massive, one-time data
load could guarantee.
Because the TRAMEX unit description data is
supplied as a by-product of an activity that must
be performed in any case, the additional impact
of formatting and inputting that data should be
small and essentially clerical in nature. Therefore,
TRAIDEX will be able to maintain a low-cost, non-
threatening profile to both local course development
site command and to course development personnel.
Because the total database load is staged over a
relatively long time, the development of data input
prucedures, course screening, the development of
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effective search and retrieval rnethode, and the i
stallation of adequate course material inventory
and dissemination procedures for response to course
unit shipment requests can evolve while the data
volume is relatively low.

The staged integration of TRAIDEX is described in the following
subsections. The activities of the critical path diagram have been divided
into three phases: initial planning, system startup, and operational cut-
over. Within each phase, the applicable section describes the attivities
of both TRAIDEX Central and the Training Command Headquarters and
local development sites. The diagram indicates clearly which activities

each phase can occur in parallel.

7.Z Fhase I - Lnitial Planning

This phase covers the selection and assignment of the key TRAIDEX
Central Operating cadre, including the director, the service representa-
tives, and a systems analyst assigned for the duration of the first two
phases of the Integration project.

7.2.1 Appoint TRAIDEX Central Director

The proper selection of this individual will have a major effect on
the success of this program. Because the TRAIDEX concept itself must
in fact be Hsold" to the training command headquarters and especially to
the development sites, the TRAIDEX Central Director must possess the
following qualifications:

1) Above all he must be enthusiastic and committed
to the success of the project. Because of the ex-
perimental nature of several aspects of the system,
he must expect and be prepared to handle a multi-
tude of political, administrative, and operational
problems as the system is brought on the air.
This is not a job for a caretaker or a paper pusher -
the director must be committed, active, and in-
novative.
Because he must be able to command the respect of
relatively high-level civilian and military personnel
throughout all, services, he should currently have
an established career within the military training
community.

1020-2
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Although TRAIDEX is a computer based system,
his data processing credentials are considerably
less important than his training experience pri-
marily because he will have the full time assist-
ance of a systems analyst, and because there are
no extensive computer hardware or softviare ac-
quisitions required.
Finally, while it probably does not matter whether
the director is a military or civilian employee,
he should be able to commit to at least a three-year
assignment with possible relocation and should be
prepared to travel heavily during the first two
years of his assignment.

7. Z. 2 S_Iect TRAIDE).1--sm t
At the same time that the ITRB or other cognizant authority

selects the TRAIDEX Central Director, it should also select and assign
a qualified systems analyst, whose major task will be to design, implement,
and check out the manual procedures (of the TRAIDEX Central Office pro-
cedures), the detailed datahare design, and the manual and automated

procedures that will be required to interface with l:NIFOCEN software
in order to allow access to and maintenance of the TRAIDEX unit descrip-
tion database. Ideally, this analyst would possess the following quali-
fications:

1) Familiarity with the theory and operation of large
scale information storage and retrieval systems
such as INFOCEN. Actual experience in the suc-
cesful implementation of application subsystems
on a similar database would be very desirable. The
analyst should be thoroughly familiar with the func-
tional requirements of on-line text editing software,
file back-up and archiving procedures, and should
be capable of interfacing existing TNIFOCEN database
software to required statistical packages and report
generation programs.
Some exposure to military technical training, at
least to the point where the analyst understands the
external environment of TRAIDEX user and the
place in the instructional systems development
process that TRAIDEX is intended to occupy. This
familiarity should be sufficiently deep that he can
be responsible for the initial build of the kernel
demonstration database and thesaurus with minimal
guidance from the TRAIDEX director and service
representatives.

125

1020-2 7-5



This systems analyst need not be assigned as permanent member of the

TRAIDEX Central staff. His services are required only while design-
ing and checking out detailed TRALDEX Central Procedures during the
planning and startup phases. The required analyst could be drawn from
an organization like DAVA, or could be obtained from a contractor who
could supply a variety of personnel with particular talent or experience

the job required them. In any case, he must be capable of working
closely with the TRAIDEX Director and staff of service representatives
as well as with the DIFOCEN technical support staff, and must be able
to troubleshoot and solve the typical user problems that inevitably crop
up in a new online system.

7. 2. 3 Draft Initial Schedule

This is a brief, kickoff activity at which the initial TRAIDEX
Central skeleton staff of the Director and Systems Analyst set up the

initial schedule for the design of central office procedures, the load of
the demonstration database, and the initial specification of any required
enhancements to the INFOCEN software interfaces. Since the new
TRAIDEX Director will soon begin to spend a great deal of time travel-
ing to various headquarters and development site locations, it is this
plan that will guide the initial TRAIDEX Central activities and that will
allow the central and field work to proceed in parallel.

The remainder of activities in Phase I are covered in subsections

7, 2. 4 and 7. 2. 5. Subsection 7. Z. 4 describes activities that are carried
out by the TRAIIDEX Central staff at external locations such as the train-
ing command headquarters and the course development sites, while
subsection 7. 2. 5 describes the parallel activities that will take place at

TRAIDEX Central.

7. 2. 4 rnal TRAIDEX Activities

7. 2, -C 1 Make Initial Head uarters Contacts

The TRAIDEX Central Director must make contact with each train-
ing command headquarters, probably via the services ITRO representa-

tive. He should arrange a briefing that will cover TRA/DEX objectives,
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current fund;ng and manpower allocations, and current implementation
plan. He should then enlist the headquarters in identifying and assign-
ing that service's TRAIDEX Central representative. The TRAIDEX
Director should help the headquarters command to identify potential
candidates who have had significant exposure to current course develop-
ment practices in their services, who are familiar with ISD, and who

will be able to work well with local development site personnel. The

TRAMEX Director should insure that a firm schedule has been set for
the ap-jointment of the service representative.

7.2. 4. 2 jn TRAIDEX Cen al Service R.entatives
After a particular training command has selected its TRAIDEX

representative, the director and representative meet at the Training
Command Headquarters to initiate that service's TRAIDEX involvement.
At least the following tasks should be accomplished at that meeting:

I) Identify initial development sites to be contacted
for TRALDEX set-up.
Start preparation of development site briefing to
be given by director and service representative.,
This briefing must include information on how the
development site will select the local TRAIDEX
Interface, what the local site requirements will
be for data input,courseware storage and retrieval,
and what resources can be made available by the
service training command headquarters.
Establish an initial cut at the course screening
requirements for the service. This should take into
account the first development sites to be visited,
so that any special local requirements can be
addressed prior to the local briefing.
Identify the training command headquarters liaison
to TRAIDEX, and establish his (relatively limited)
duties, which will include monitoring of the screen-
ing reports for that service.
Identify high quality, well described courseware
for entry into the initial demonstration database,
and initiate procedures to obtain this material and
and its supporting documentation for shipment to
TRAIDEX Central.
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The TRAIDEX service representative will be responsible for
preparing the development Fite briefing, making initial contact with the
selected sites, and arranging the first briefing at each development
site. Note that it is not necesSary for the new service representative
to relocate immediately to TRAIDEX Central; however, he should plan
to move there by the time the first development site in his service is

using TRAIDEX.

7, 2.4. 3 Make Initial Develo ment Site Co tacts

These are the final external activities in Phase I, and consist
of a briefing by the TRAIDEX Central director and the appropriate ser-
vice representative to 1::he commanding officer and curricuIuni review

taff at the selected course development sites. This briefing is pre-
ceded by written and phone contact to the site by both the setvice rep-
res-entative and the training command headquarters, outlining the purpose
of the briefing and emphasizing headquarters support for the system.

The initial site briefings should be low profile and non-threat-
ening, and should spell out the support that will be provided from both

headquarters and TRAIDEX Central for the installation of a TRATDEX
capability at the site. The briefIng should clearly convey the required
qualifications of the TRAIDEX Interface, and the director should obtain
agreement on a reasonable schedule for local TRAIDEX Interface designa-

tion. This briefing should make it clear that a prime qualification of
the TRAIDEX Inierface appointee be that the functions of review of
course unit content (media, method) and description (objectives) be a
part of his normal function, and that the responsibilities of developer
review and assistance already be a part of his normal duties. in this
way, the existence of TRAIDEX will be seen to be a tool to assist the
Interface rather than an additional burden on his time.

It may also be appropriate for the service reprilsentative to spend
extra time at the site evaluating locally developed courseware can-

didates for entry into the initial demonstration database, and investigating
local courseware storage and distribution situation.

1 0 0 -2
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TRAIDEX Central Activi tes

The activities in this section can take place in parallel with the
oxternal activities described in subsection 7.2.4. While the details of
these tasks will be defined by the initial schedule as. described in sub-
section 7.2.3, the key items that must be accomplished are summarized
below.

7. 2. 5. 1 Central Office

The TRAIDEX systems analyst must translate the functional re-
quirements and the TRALDEX Design Model defined in Section 5 into
the detailed files and preeedures that must be handled by the TRAIDEX
Central Office staff. This ta5k includes the definition of the order
status files required to track coureware shipment requests, the set-
up of chronological correspondence files, the definition of the paper-
work to be sent along with course unit orders (including an appropriate
courseware reuse questionnaire), and E o on. Since the TRAIDEX
director will be spending a great deal of time in Phase I "on the road,
the analyst will also be responsible for coordinating the details of
setting up physical office space, equipment, and local terminal inter-
faces to the ENFOCEN computer.

7. 2. 5. 2 Set tjp Operational Software

An important job of the analyst will be to work with INFOCEN
technical support personnel to establish the detailed design of the unit
description database, to set up the initial loading and updating procedures,
to establish the required accountins and security procedures, and to in-
sure that the INFOCEN system will be ready to accept the initial demon-
stration database load and will be available to serve as demonstration
tool for TRAIDEX Interface training. Two important tasks that must
he accomplished during this activity are:

I) The investigation of the functional characteristics
of available on-line text editors teJ be used for unit
description database entry input and modification.
The candidates to be evaluted include the DIFOCEN
text editing software, and independent editors such
as WYLBUR,
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The identification and specification of any required
data collection points in the TRAIDEX access soft-
ware that will be required to monitor ThAIDEX
system usage, including identification of the users
who send or rec:eive TRALDEX data, number of
search request::-. per user, size of the database,
and so on.

7.2. 5. 3 Build Initial Demonstration Database

Tne final TRAIDEX Central activity to be accomplished during

Phase I is the loading of the demonstration database and construction
of the initial TRAIDEX system thesaurus. This activity depends both
upon the operL,tional software set up work described in Section 7.2.5.
and on r .ceipt of the coursev.are and des-zriptions received
from the TRAIDEX director, the service representatives, .and as a
resLlt of initial contacts with the development sites. The TRAIDEX

system analyst and the service representatives will format the unit
description database entries, construct an initial thesaurus of descrip-
tive terms, and load the demonstration database into the ENTFOCEN

system.

7.3 Phase II Operational Startup

This phase begins with the appointment and training of the TRAIDEX

Interfaces at the initial development sites and covers the activities required
to make the local development sites effective users of TRAIDEX as in-
quirers, providers of data, and shippers of course units to requesters at
other sites. Subsection 7.3.1 describes the activities that will take place
at the development sites, while Subsection 7.3.2 covers the tasks that
must be accomplished at TRAIDEX Central.

7. 3. 1 Install TRAIDEX Capability at Course Developale_nt Sites

7. 3.1.1 E tablish TRAIDEX Interface

After the initial development site briefings described in subsection

7.2.4.3, the appropriate TRAIDEX Central service representatives should
monitor the site to ensure that the local TRAIDEX Interface is selected
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according to thc agreed-upon schedule. In the meantime, the installation
of a terminal should be coordinated through the TRAIDEX Central systems
analyst.

7. 3.1. 2 Train TRAIDEX Interface

As each development site informs TRAIDEX Central that it has
assigned its TRAIDEX Interface, the TRAIDEX Central Director and the
appropriate service representative schedule a second site visit. The pur-
pose of this week-long session is to familiarize the new TRAIDEX Inter-
face with the TRAIDEX facility and its operation, to teach him the details
of accessing the INFOCEN system, and in general to get the local TRALDEX
operation off to a good start. The tasks that will be performed during this
training and orientation session are as follows:

1) Assist the local TRAIDEX Lnf:erface in the prepara-
tion and delivery LIC briefings to the local course
developers. TRAIDEX Central should provide
general visual aids and assistance with preparation
and tailoring of the narrative to local development
subjects and problem areas.

2) Train the new Interface to use the INFOCEN system
by helping him develop a suitable demonstration of
the system's capabilities. This "demo" should be
made a part oi the briefing to developers, and should
include access and display of TRAIDEX database
elements and possibly use of ADIT, DAVA, and
CANTRAC, if appropriate. The demonstration session
should be carefully tailored to appeal to the interests
of local developers, and the TRAIDEX director and
service representative should take care to insure
that the TRAIDEX Interface is obtaining a good grasp
of the fundamentals of data search and retrieval.

After the initial Training sessions and br efings have taken place, the
TRALDEX Central director will leave the service representative to spend
the remainder of the week establishing a preliminary schedule for course-
ware loading, setting up a brief training session for data entry clerical
personnel, and establishing the local course screening procedures and
courseware inventory methods. The service representative should also
obtain any locally developed courseware appropriate for indexing by
TRAIDEX Central for inclusion in the kernel demonstration database.
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At this point, the local development sit should be prepared to
be an active TRAIDEX inquirer and should have a firm schedule for pro-
viding locally developed Courseware descriptions. In addition, the
service representative should have a sufficiently detailed picture of the
local site's plans that he can predict that site's input rates for building
the database and its likely inquiry usage. It will be necessary to monitor
the local site's activity to insure that TRAIDEX in fact remains "alive
and well" at the development site after the TRAIDEX Central representa-
tives have completed the installation.

7. 3. 2 Con ol erational

7. 3. a.

T AIDEX Central

Lits"" ribution Procedures

As TRAIDEX begins to operate, courses are entered and inquiries
made, this activity will begin to produce a small number of reqw sts for
course material. These early requests for material must be used to
set up and test workable material distribution and monitoring procedures
at TRA1DEX Central. During the field review of the Concepts of Operation
part of the study, it became clear that these manual procedures would

be critical to the success of TRAIDEX, since a course developer would
be easily discouraged from using TRAIDEX if material, when ordered,
never arrived.

7. 3. 2. 2 co ol Database Load

As local course development sites begin to submit course unit
descriptions to be placed in the TRAIDEX unit description database,
the analyst and service representatives will have to be particularly care-
ful to closely edit the unit descriptions for appropriate keyword assign-
ment, format and completeness of descriptions and so on. Interaction
with the TRAMEX Interface personnel who are responsible for the sub-
mission of material from each site should be carefully handled and should

always be done in a constructive and non-threatening manner.

In addition, the rate of input for new unit descriptions and the rate
of TRA1DEX inquiry usage at each site should be monitored for conform-

ance to the schedule established during the TRAIDEX installation visit.
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This is particularly critical for the first course unit descr ptions sub-
mitted, since.slippages may indicate operational problems which, if not
corrected early, may severely damage TRAIDEX's credibility at the site.

7. a. 3 Monitor Course Screening

Particular attention must be paid to the early course screening re-
ports from new course development sites in order to insure that the ITRO
selection policy and specific service guidelines are being accurately fol-

wed. It will be very important to be sure that course units are not being
"screened out" for reasons that are incompatible with TRAIDEX requiremen s.

7. 4 Operational Cutoyer

Mter approxi ately half of the course de elopment sites have been
brought on line with trained TRAIDEX Interfaces, the TRAIDEX Central
staff should make brief follow-up visits to each installed site to straighten
out any outstanding data entry, inquiry, or unit distribution problems.
After making any required adjustments in screening, entry, searching,
or ordering procedures and seeing that these changes are reflected not
only in the standing TRAIDEX operational regulations but in the TRAIDEX

Interface briefings and training programs, the general availability of
TRAIDEX should be announced, and the remaining sites brought on line.

An important part of the ongoing operation of the TRAIDEX system

will consist of the evaluation of its usefulness to the user community. This
evaluation will consist both of quantitative measures of the number of new

and redeveloped course units that use course units located through TRAIDEX

as primary source material, arid qualitative judgments obtained from de-
velopment site staff, TRAIDEX interface personnel and course developers
by TRAIDEX Central service representatives.
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Appendix A

COURSE DEVELOPMENT SITES

There are 35 Course Development Sites that are expected to use
the TRAIDEX database to locate potentially shareable course units and
to supply course units to the TRAIDEX database. These sites are listed
with appropriate notes in Exhibit A-1.

eT
here are 22 Array sites that are expected to use TRAIDEX since

they perform some technical training development, although that is not
their principal function. Not included in these are DoD-wide schools
such as the Defense Intelligence School, Washington, D.C., and schools
believed to have specialized course development responsibilities such as
the Judge Advocate General's School at the University of Virginia.

The Air Force teaches the same course at several sites but the
course development is done at only one .site for the schools teaching that
course. Therefore, there are only 7 Air Force course development sites
shown on Exhibit A-1 although training takes place at some 18 locations.
There are six Navy Training Centers listed in Exhibit A-1.. While not all
of the course development sites are expected to use TRAIDEX immediately,
it is expected that 70% of the developers will have access to the TRAIDEX
system by the end ,of the first year. This will be accomplished by select-
ing the larger development sites for the installation of TRAMEX capability
in the first year, so that less than half the sites need actually be using
TRAIDEX in order to reach 70% of the developers.

The expeeted pattern of the build up of sites on the TRALDEX sys-
tem by year and the resulting percentage of the courses and developers
covered in those years is given in Exhibit A-2. The first year shows
TRAIDEX capability installed at 12 sites. The critical issue with regard
to TRAIDEX success is not whether this number is 12 or ZO but whether
an average of 70% of the course developers have access to TRAIDEX during
the second year.
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Exhibit A -1

LIST OF COURSE DEVELOPMENT SITES
WHICH ARE EXPECTED TO USE TRAIDEX

U. S. Army Air Defense --hool, Ft B iss TX 79916
El Paso, Texas

U. S. Army Armor School, Ft. Knox, KY 40121
Louisville, Kentucky

U. S. Army Aviation School, Ft. R _ker, AL 36360
Ozark, Alabama

U. S. Army Command and General S aff College,
Ft. Leavenworth, KS 66027
Leavenworth, Kansas

S. Army Engineer School, Ft. Belvoir, VA 22060
Newington, Virginia

U. S. Army Field Artillezy School, Ft. Sill, OK 73503
Ft. Sill, Oklahoma

U. S. Army Infantry SchooL, t. Benning, GA 31905
Columbu.s, Georgia

U. S. Army Institute of Admini tration, Ft Benjamin
Harrison, 1:f1 46216
Indianapolis, Indiana

U. S. Army Institute for Military Assistance, Ft Bragg,
NC 28307
Fayetteville, North Carolina

U S. Army Intelligence Center and School, Ft. Huachuca,
AZ 85613
Tucson, Arizona

U. S. Army Logistics Management Center, Ft. Lee, VA
23801
Petersburg, Virginia

LT. S. Army Military Police School, Ft. McClellan
AL 36201
Anniston, Alabama

U S Army Missile and Munrt _ns Center and School,
Redstone Arsenal, AL 35809
Huntsville, Alabama

Note

4

4

4

4

4

4
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Exhibit A-1 (Continued)
LIST OF COURSE DEVELOPMENT SITES
WHICH ARE EXPECTED TO USE TRAIDEX

U. S. Army Ordnance Center and School, Aberdeen
Proving Ground, MD 21005
Aberdeen, Maryland

U. S. Army Quartermaster School
Petersburg, Virginia

U. S. Army Security Agency School
01 433
Ayer, Massachusetts

U. S. Army Sergeants Major Aca
7991 8
El Paso, Texas

U. S. Army Signal School Ft. Gordon GA 30905
Augusta, Georgia

U. S. Army Transportation School, Ft. Eustis,
Lee Hall, Virginia

U. S. Army War College, Carlisle Barracks, PA 17013
Harrisburg, Pennsylvania

U. S. Military Academy, West Point, NY 10996
West Point, New York

U. S. Women's Army Corps School Ft. McClellan AL
36201
Anniston, Alabama

Ft. Lee, VA 23801

Ft. Devens, MA

Y, Blixx, TX

VA 23604

Chief of Naval Education a d Training Support, Pensacola,
FLA 32509

Chief of Naval Technical Training, Naval Education and
Training Support Detachment, Naval Air Station
Memphis, Millington, TN 38054

Naval Education and Training Support Center, San Diego
CA 92106

1020-2
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Exhibit A-1 (Continued)
LIST OF COURSE DEVELOPMENT SITES

WHICH ARE EXPECTED TO USE TRAIDEX

AVY: (Continued)

Note

Naval Education and Training Support Center, 4
Norfolk, VA 23511

Naval Education and Training Support Detachment 4
Naval Training Center, Great Lakes, M 60088

Naval Training Equipment Center Orlando, FLA 3281 3

FORCE:
Chanute AFB, IL 61 866

Rantoul, Illinois
Keesler AFB, MS 39534

Biloxi, Mississippi
Lackland AFB, TX 68236

San Antonio, Texas
Lowry AFB, CO 80230

Denver, Colorado
Mather AFB, CA 95655

Sacramento, California
Randolph AFB, TX 781 48

San Antonio, Texas
Sheppard AFB, TX 76311

Wichita Falls, Texas

4

4

4

4

4

anation of Notes on right margin:
One terminal is to be placed at Ft. McClellan to retrieve informa-
tion on Audio Visual material from the DAVA system. This
terminal is to be used for both the Military Police School and the
Women's Army Corps School course developers. This terminal
is considered to be usable for TRAIDEX retrievals by both schools.
One terminal is to be placed at Ft. Lee for use-with the D.AVA
Audio Visual Materials System. This terminal will be used by both
the Logistics Management Center and the Army Quartermaster
School. This terminal is considered to be usable by both schools
for TRAMEX retrievals.
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Exhibit A-1 (Continued)
LIST OF COURSE DEVELOPMENT SITES

WHICH ARE EXPECTED TO USE TRAIDEX

Explanation of Notes on ht __argin: (Continued)

3. These sites have Defense Audio Visual Archive (DAVA) terminals
at the time of this report.

10204

Terminals for use with the DAVA system are expected to be in-
stalled at these locations prior to the beginning of the 1979
Fiscal Year. These terminals will be available for use with
the TRAIDEX system.
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Exhibit A -2,

PLANNED BUILD UP OF THE NUMBER OF COURSE
DEVELOPMENT SITES USING TRAIDEX OVER THE

FIRST FIVE YEARS OF TRAIDEX OPERATION

Item Year of TRAIDEX Operation
4 53

The number of Development
Sites with access to TRAIDEX
at year end
The average percentage for that
year of course developers with
access to TRAIDEX*

1Z

small
but
not
zero

Z5

70

30

90

35

95

35

100

*The number of courses for which a site is responsible is assumed to be
proportional to the number of developers at that site.
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Appendix B

TRAIDEX CENTRAL STAFFING

B. 1 Staffi ng Resuir ements

The two criteria for staffing TRA1DEX Central are as follows:
first, the staff must be capable of performing the functions described
in the functional design model (as specified in Section 5) that are shown
to be done by TRAIDEX Central, and must be capable of executing the
planning and integration functions described in Section 7. Second, the
personnel at TRAIDEX Central will be expected to make TRAIDEX a
success at the development sites hy their enthusiasm and quick response
to problems. The staff must therefore be able to do their prescribed
work and to gain the confidence of the TRAIDEX Interfaces, developers,
and development site staff as well. The on-going operation and the first
year start-up needs will be best served by staffing TRAIDEX Central with
at least one uniformed representative from each service who has had
some course development experience. These service representatives
will go to each development site in their respective service when the
initial briefings are given, when the TRAMEX Interface is trained and

on the follow-up visits. They will also participate in the course selection
rules meetings (Activity A115 in the functional model) and in solving
distribution problems (Activity A41), Their primary function during the
on-going operation of TRAMEX will be to encourage use of TRAIDEX
and help in course material searches (Activity A35).

The TRAIDEX system will require the services of a full-time
director during the first year of its setup and operation. In subsequent
years this director might also be responsible for other training assistance
systems which would be co-located with TRAIDEX Central. During the
first year, the director will participate in all the Training Command
Briefings and in selected Development Site briefings. He should be seen
at the development sites on at least one of the subsequent visits during
the startup year.
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In the following years the director will visit the development -ites
as needed but probably not less than every two years. His primary func-
tion is to insure a smooth operation of TRAIDEX Central and to direct
the service representatives in their dealings with the individual develop-
ment sites.

In addition to the TRAIDEX Director and the three service repre-
sentatives, a secretary will be needed to handle normal correspondence
and to manage the course material order and shipment function, including
the maintenance of order status files. The study team has avoided esti-
mating the number of course material shipment orders that will result
from the TRAIDEX system because of a lack of clear feelings in the train-
ing community of the volume of course material sharing to expect. It is
not possible to know the work load involved in this filing but while additional
clerical help may be needed, it should not be added until the need is demon-
strated by actual order volume.

Computer related staffing should be kept to a minimum, and a
permanent programming staff is not needed. Although some reports will
be required, these reports should be produced using standard report gene-
ration facilities where possible and should be set up by part-time or bor-
rowed personnel from MIFOCEN or by a contractor. It might be possible
to arrange a standing contract with a systems and program service that
can be called upon as needed. In this way the programming service would
be available when needed but each report would have to be clearly cost
justified.

While a full-time programming staff is not needed, it will be nec-
essary to have available during the first year manpower and skills, pos-
sibly supplied by a contractor for setting up the database and the course
unit description entries. In addition toward the end of the first year and
subsequently, a run coordinator will be needed to supervise the database
updates and prepare special runs such as those required for backup and

recovery. If borrowing or contracting for report programming is not
acceptable, this position could be upgraded to be a programmer or analyst.
EXhibit B-1 gives a summary of the personnel needed in the first and con-
tinuing years at TRALDEX Central.
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Exhibit B-1

SUM ARY OF POSITIONS NEEDED AT TRAIDEX CENTRAL

osition primary Functions_

TRAIDEX Director

1020-2

ne representative
om each Service

Lin coordinator

Assure the smooth operation of TRALDEX
Central and supervise the Development Site
assistance being given by the Service
Representatives.

Assist the TRAIDEX Interfaces with course
material searches, solve course material
material distribution problems, participate
in the course selection rules meetings, and
visit sites twice yearly.

Type correspondence, maintain order status
file, distribute orders for course material
to the correct distribution point when a re-
quest to ship is received, and follow-up on
orders.

Prepare database update runs using material
entered at the development sites and at
TRAIDEX Central, maintain the database in-
tegrity, draw reports as needed.

To_ e people at TRAIDEX Central 6
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Staffing Alternatives

These TRAIDEX Central functions can be provided in two ways.
First, TRAIDEX Central can become part of an existing (or proposed)
organization which has similar needs to deal with the training commun ty

across the three services. This approach corresponds to costing altern-
ative I described in Section 6.4.2. Second, TRAIDEX Central can be a
stand-alone organization with responsibility only for running TRAIDEX

and making it a success, corresponding to alternatives 2 and 3. The

staffing costs for these two alternatives are given in Exhibits B-2 and

B-3. The first alternative is obviously less costly if the trips concerning
TRAIDEX and trips of the existing organization are to the same develop-

ment sites and the existing work is with the same people who would use

TRAIDEX at those sites. Further, some expertise sharing could be
realized if the computer and software facilities were essentially the same.
If the objective of the existing organization was to assist the course
developers in reducing course development effort, then there is not likely

to be a conflict of interest between the existing organization's work and

the work needed to make TRAIDEX a success. However, potential cost
savings gained by having TRAIDEX operated by another organization might

be more than offset by the fact that its impact and effectiveness would be

somewhat less than that of a stand-alone operation.

The DAVA (Defense Audio-visual Archive) organization has been

selected as the candidate organization which might absorb the TRAIDEX

Central functions. Their staff contains one or more representatives from

each of the three Services. They have established offices and are using
the DITOCEN database facility for the DAVA database. DAVA personnel
often travel to the service's course development sites to train course de-
velopers and others in the use of the DAVA system for sharing Audio
Visual Material. However, DAVA, being a DoD-level function, is not

perceived as having as its main objective the reduction of course develop-

me effort.

A representative of the DAVA organization was interviewed by the

study team to determine the incremental costs that he felt would be needed

to absorb TRAIDEX and provide the first year introduction of TRAMEX.
These costs are shown in Exhibit B-2.
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One clerical person and one systems analyst are the minimum,

full personnel needed over and above the existing DAVA staff. The

provision for initial database and procedures setup is the same for both
staffing alternatives as is the provision for part-time clerical help to

create the demonstration database.

The Travel estimates for the TRAIDEX Central staff shown on
Exhibit B-2 were obtained by estimating the travel needs of a stand-alone
organization (that shown on Exhibit B-3) and then assuming that half of

that travel could be shared with existing travel needs in the DAVA organ-

ization. The TRAIDEX Central staff Travel estimates for a stand-alone
organization uses $300 per trip. The number of trips is estimated as-
suming that two people will make three trips to each development site

coming on-line in that year (see Appendix A, Exhibit A-2). In addition,

$5000 for other travel is estimated in years 1 through 4. In years 3 and
4 one person is assumed to return to each of the sites already on-line
from previous years and in year 5 two persons are assumed to travel to
each site once during the year. The travel for the ITRO coordinating

committee is the same for both alternatives (Exhibit B-2 and B-3). This
travel is expected to be a TRAIDEX Central cost because it was felt

among the training representatives consulted, that proper and supportive
oversight of the TRAIDEX operation would not occur if each committee
member was required to obtain travel money for work not essential to

his respective local organization. This coordinating committee is the
primary means of providing the policy direction shown as "Policies on
the AO diagram in the functional model. The Committee is assumed to

meet four times per year. Invitational orders are to be issued for six
service representatives, two from each service, and one other person.
This amounts to 28 trips at $300 each or about $8,00 per year.
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Exhibit 13-2

INCREMENTAL STAFFING COSTS ASSOCIATED WITH ABSORBINIG

THE TRAIDEX CENTRAL WORK LOAD
INTO THE DAVA ORGANIZATION

Costing Alternative 1
Year

Item

One clerical person for
work as described in

20,000 Same

Exhibit B-1

One systems analyst, to
fill the role of run co-
ordinator and programmer

20,000 Same

Initial database and pro-
cedure setup (probably
contracted)

50,000 0 0 0 0

Part-time clerical help
for load of demonstra-

on and initial databases

$ 10, 000 0 0 0 0

Travel:
TRAIDEX Cent al 14,000 $14, 000 $11,000 $11,000 $10, 000
Staff
Coordinating Com ee $ 8,000 8,000 8,000 8,000 8 000

Total TRAIDEX Central
staffing and travel
costs

$122,000 $62, 000 $59, 000 $59, 000 $58, 000

TRAIDEX Central Staffing c sts for first 5 years of operation =
$360 000

average costs of persons on the staff is taken as $20,000 per year.



Exhibit B-3

STAFFING COSTS ASSOCIATED WITH A
TRAIDEX CENTRAL ORGANIZATION

Costing Alternative 2

STAND-ALONE

Year
Rely:

ix full-time persons as
shown in Exhibit B-1

itial database and pro-
edure setup (probably
ontracted)

art-time clerical help
or load of demonstration
nd initial databases

ravel:

88,000*

$ 50, 000

10,000

120,000

0

0

$120,000

0

0

$120,000

0

0

$120,00s

0

0

TRALDEX Central 7,000 $28,000 $ 22 000 $ 22,000 El 0
Staff
Supervisory Com it ee 8,000 8,000 $ 8,000 $ 8,000 8,0

otal TRAIDEX Central
and staffing costs

$183, 000 $156,000 $150,000 $150,000 $149, 0

TRAIDEX Central Staffing costs for first 5 years of operation =

$788,000

The average costs of a staff member per year Is $20,000, In the first
year, three quarters of the costs are assumed because of inevitable delays
n staffing these positions,

1020-2
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Appendix C

TRAMEX CENTRAL OFFICE FACILITIES

Office facilities may be provided for the exclusive use of persons
responsible for TRA1DEX or, like people and travel, be shared with an

existing (or proposed) organization.

The DAVA (Defense Audio Visual Archive) organization is the

candidate organization selected for evaluating the TRAIDEX Central costs
for the case where TRAIDEX Central is merged with an existing organiza-

tion. This approach corresponds to costing Alternative 1 discussed in
Section 6.4.Z. A representative of the DAVA organization was consulted
and given that under this costing.alternative only two additional people

are planned, he could not identify any additional costs for office facilities
over those already available for DAVA use. While using zero incremental
costs for office facilities seems optimistic, the costs of providing all
TRAIDEX Central office facilities shown in Exhibit C-1 is only $15,000

per year. Therefore, any error in this incremental cost estimate will
not be significant in the overall costs of TRAIDEX. The incremental
office facilities cost for costing alternative 1 is therefore estimated to

be zero.

The costs of providing stand-alone office facilities is given in
Exhibit C-1 This corresponds to costing alternatives 2 and 3 discussed
in Section 6.4.2 and with the staffing for those alternatives given in

Appendix B. The yearly costs of providing TRALDEX Central stand-alone
office facilities is estimated at $15,000 and the first 5 years of operation

are estimated to cost $75,000 in total.
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Exhibit C-1

TRAIDEX CENTRAL OFFICE SPACE AND EQUIPMENT

Item

5 desks for the director, the se vice
epresentatives, and the run
oordinator

Initial
Purchase OR Yearly

Lease

$2,000

clerical desks (one extra for first 800
ear data entry clerk part time)

five-drawer file cabinets (3 for
rdering information and 2 for
tatus file and other)

800

desk for first year contractor or 400
s stems analyst

ypew iters

opier with supplIes

elephones

upplies

080 square feet of office space
ncluding an 8x10 room for storage
f mailables and terminal use

Other

Total yearly costs of office
space and equipment

$1,600

$ 480

192

192

96

$ 384

1,800

$ 2,400

$ 1 000

$ 7,236

$15,000*

* The yearly lease costs are used for costs estimating since all, space
and equipment is likely to be leased from some military service or
DoD agency. Lease costs are computed at 2% of the purchase costs
per month for items shown above with initial purchase costs.
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Appendix D

TRAIDEX COMPUTER AND TELECOMMUNICATION COSTS ESTIMATES

Computer and telecomnunication costs are m de up of the
following elements:

Costs to buy terminals for use by the TRA1DEX
Interface at the development sites and for use by
the TRALDEX Central Staff.
Telecommunication line charges to connect these
terminals to the computer housing the TRADDEX
database.
Computer costs associated with connec ing these
terminals to the computer.
Computer time needed to search the database.
Costs of storage to maintain the database on-line
and available for immediate access.
Costs associated with updating the database.

The basis for estimating the cost of each element is explained
below. The estimates for each cost element for the first 5 years of
TRAIDEX operation are given in Exhibits D-3a and b, corresponding
to the two costing alternatives discussed in Section 6.

Telecommunication Terminals

The terminals needed are commonly available for use with com-
mercial time sharing systems and operate at 15 or 30 characters/second.
Faster terminals are not required since the iolurne of material to be
printed at the development site is not expected to be large. For example,
the response to a typical successful search request should consist of ten
or fewer course unit descriptions, comprising about three pages of printed
output. Also, the higher speed terminals require more costly telecom.rn.unica-
don lines. While existing video terminals should be used if they are already
available at the development site, it is not recomirended that new video
terminals be purchased for this application unless hard copy attachments
are also provided because reference to hard copy after the terminal session
is likely to be important when the TRAMEX Interface is conlerring with

the course developer.

1020-2
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A highly portable terminal that would provide adequate hard copy,
is light,and can be used on the desk of the TRAIDEX Interface is made by
Computer Devices, Inc. It can be connected to a standard telephone
handset and requires no special installation, When there is more than

one TRAIDEX Interface at a site, this terminal could be used by persons
in separate buildings since it is highly portable. The CDI Terminal
costs $3,100 and rents for $119/month.

A less portable terminal such as the Anderson J cobson is better
than the CDI for extensive input and editing work. It has a longer carriage,
uses an impact printer that produces better hard copy, and may be used
efficien ly by an experienced typist. It is mounted on a stand with rollers,
and can be rolled from office to office but is not easily moved from build-

ing to building. This type of terminal is as noisy as a typewriter and
should not be used in locations where it would disturb others. This ter-
minal also connects to a standard telephone without special installation,
costs $4,274, and rents for $185/month.

Terminals originally purchased or placed at the development site
for other purposes probably could be used for TRAIDEX. For example,
six of the development sites listed in Exhibit A-1 now have terminals for

use with the DAVA (Defense Audio Visual Archive) system. These ter-
minals may be used to access the TRAIDEX database. In fact, all but two-
of the sites listed are planned to have DAVA terminals by fiscal year 1979.

For the purposes of estimating the costs of purchasing terminals,
$4,000 per terminal has been used.

Costing Alternative 1 takes maximum advantage of any existing or
planned terminals that will be available at the development sites. There

are only two development sites listed in Exhibit A-1 that will not have a
terminal available. These two sites are assumed to be in the last group
of sites brought on to TRAIDEX, and $8,000 is shown in the fourth year
for purchase of their terminals.

Costing Alternative Z takes no advantage of the existing DAVA

organization for TRADDEX Central needs. Without co-location of the DAVA
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1010-Z

and TRAIDEX Central offices, the cost of two terminals for staff use
must be borne in the first year. Due to the relatively large input re-
quirements the more elaborate terminals will be needed and the estimated
cost in the first year is $10, 000, In addition, the costs of all terminals
used at the development sites must be included, since terminals that
were purchased for use with other systems are to be used for connection

to the TRAIDEX database. The cost of purchasing these terminals is
spread over the first five years of TRAIDEX operation according to the

plan for bringing course development sites onto TRAIDEX shown in
Exhibit A -Z, Appendix A. The average cost of these terminals is $4, 000.

T eleco municati Line Char -s

It is recommended that one of the Packet Switching Networks
described in Exhibit D-1 be used to connect the terminals at the Develop-

ment Site to the TRAIDtX Central database. The costs of these networks
is very low compared to long distance voice telephone charges and the user
is charged only for time used regardless of distance from the development

e to the computer handling the TRAIDEK database.
packet network operates in the following way:

The lines will appear to the TRAIDEX Interface to be dial-up
switched network lines similar to those used for voice telephone.

However, rather than basing the charges on AT&T long-distance
voice rates, a computer switched private network will actually
be used. This network appears as a local phone nurnber in 55

es. The terminal user simply dials this local number on
his desk telephone, places the handset in the cradle provided
as part of the terminal and he is ready to use TRAIDEX. His
terminal is connected to the TRALDEX computer via the private
network behind this local number.

The terminal and

Charges for packet switch ng services were obtained from two

companies providing this service. These estimates are given in Exhibit

0-1:
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It should be noted that the local telephone number will be in one

of the 53 cities shown below. Line charges to one of these cities are not
included in the line charges shown in Exhibit D-l. These local or long-
distance charges can be eliminated if the development site maintains tie
lines to one of these major cities, or they can be considerably reduced
by purchasing a private line to one of the 53 cities. The list of cities for
the Tymnet network is given below.

TYv1HET Services is Available in These Citi
The locations currently being served by TYMNET are as follows:
(Those with an asterisk are planned for future installation.)

Alabama
*Birmingham

A izona
Phoenix

California
Inglewood
Los Angeles
Oakland
Orange Cot.

Oxnard
Palo Alto
Riverside
Sacramento
San Diego
San Francisco
San Jose

Connecticut
Darien
Hartford

Colorado
Denver

District of Colu bia
Washington

F o ida
*Miami
St. Petersburg

Georgia
A tlanta

Illinois
Chicago
Freeport

Io a
*Des Moines

Kansas
*Wichita

Louisiana
Baton Rouge
New Orleans

Maryland
Baltimore

Ma ssachusetts
Boston

Michigan
Detroit

Minn esota
Minneapolis

Missouri
Kansas City
St. Louis

New Jersey
Englewood Cliffs
Union

New York
Buffalo
New York City
Rochester
Syracuse

15
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North Carolina
Chapel Hill
Durham
Raleigh

Ohio
Cinc innati

*CI ev eland
Columbus

Oklahoma
Oklahoma City

Oregon
Portland

Pennsylvania
Philadelphia
Pittsburgh

Texas
Dallas
Houston
Midland
San Antonio

Utah
*Salt L- ke City

Washington
Seattle

Wisconsin
Milwaukee



Exhibit D-1

LINE CHARGES FOR TWO COMMONLY AVAI ABLE PACKET
SWITCHENG NETWORKS

es:

1020.2

Item TY: :-ET

Basic line charges:

TELENET

major metropolitan $1.00 .40 hr
areas
other metropolitan $4.00/hr $Z, 40/hr
areas (1)

Character transmission $0.10/1000 chars $0.60/1000
charges packets (packet

equals a line)
Estimated char rate $1.00/h $1.00/hr

Rate for estimating
purposes 00/hr (2)

The terminal user must make a local or long-distance regular
voice network) telephone call to the node nearest his terminal.
By December 1976, there will be 42 nodes for the TELENET
Network and 55 nodes planned for the TYMNET network. The
major metropolitan rates apply to: San Francisco, New York,
Los Angeles, Washington, D.C. , Chicago, Boston, Detroit,
and Philadelphia.
When large-volume contracts exist and the line charges for
TRAIDEX can be placed within this existing contract, a lowe
rate can be obtained. The TRAIDEX System could operate
within the existing contract between TYMNET and the National
Library of Medicine. The DAVA System uses this contract and
they have experienced charges of $2.50 to $3.00 per hour. The
rates without this contract ride are estimated to be no more
than $4.00 per hour.
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10 0-Z

The line charge estimate is the product of the estimated ra e
given in Exhibit D-1, $3,00 per hour, and the estimated number of hours
per year of terminal connect time. The terminal connect time is esti-
mated as follows:

1) Each time a course is developed or revised tha

contains subject matter for TRAIDEX sharing, this
course development or revision is assumed to generate
TRAIDEX inquiry activity. Because not all course

units are revised during the review, it is further as-

sumed that there will be one inquiry for every two

units. From Exhibit 1, 29,200 course units could

be expected to be revised or developed per year. Thus,
the number of inquiries for course unit material is
assumed at about 14,600 per year. While this may

seem high, the total course development effort in the
ree services exceeds 4,000 manyears per year. If

half of these rnanyears are spent on courses of interest

to TRAIDEX, then these 2000 rnanyears would revise
or develop about 7 course units per manyear. This

does not seem to be too high a rate of development

and revision.

Each course with subject matter of interest to TRAIDEX
that is revi3ed or developed will be loaded at the develop-

ment site mostly during the years Z through 4. All

course units of courses being revised are entered initially.

Thereafter, only revised units are entered. The data
entry load for new and revised courses is 29,200 course
units per year during years when whole courses are
being entered and half of this or 14,600 units per year
thereafter.

Ten course unit descriptions printed at the development
site terminal will take about 6 minutes. While some
searches will require many iterations, some will be
very simple and recpaire little interactive time. After

15 I
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getting some experience with making inquiries, the
TRAIDEX Interface is not likely to take more than
1 hour of terminal time on even the most difficult
inquiry, yet even the simplest inquiry will probably
require 15 minutes of terminal time. The study team
decided to assume 30 minutes per inquiry after sub-
jectively evaluating these factors.

The data entry rate for new and revised course units
was estimated by assuming that the material for single
course units would be entered on a low-volume, irregular
basis by an experienced typist. SofTech Programming
Secretaries who enter programs and program corrections
into online database systems were consulted, and taking
the irregularity of the data entry into account, they
estimated that each course unit would require about 30
minutes to enter, although this estimate would be
smaller if the volume were higher and the arrival rate
more regular. For terminal time estimates, 30 minutes
will be allowed for each new or revised course unit
entered.

The terminal and line time can be reduced by using cassette-
equipped terminals which allow typing and editing of the input clta of -
line and transmission of the edited data at communication line speed
(30 characters per second, or 4 to 6 times faster than typing speed).
This option was not considered, however, since such terminals are more
expensive and not as readily available. In the future, this possible cost
savings could be considered.

The estimated terminal connect time for the first five years of
TRAIDEX operation is given in Exhibit D-Z. The connect time for the
first year was estimated at 1/3 of that estimated for a year where all

tes were on-line and the initial database build was still going on. The
terminal time for each of the years 2 through 4 were estimated at 7, 300
hours for inquiry and 14,600 for data entry if all sites were on-line.
These estimates were modified in each year to reflect that only some of

155

10 -2 D-7



the developers and courses will be exposed in these early years to
TRAIDEX. The factors reflecting this correction are taken from Exhibit
A -2, line 2, in Appendix A. The 5th year estimate contains the time
needed to re-input those units revised in that year which had been entered
in earlier years and the costs of entering course units missed in years
2 through 4 because of not having all sites on-line.

Exhibit D-2

ESTIMATED TERMINI L CONNECT TIME DI EACH OF THE FIRST FtV
YEARS OF TRAIDEX OPERATION

Item

Connect time for inquiries
(hours)
Connect time for course
unit description input (hours)
Total terminal connect time
hours

Y e

2433 5110 6570 6935

4867 10220 13140 13870

7300 15330 19710 20805

7300

1403 *

2133

t'rhe connect time for course unit description input drops to 7300 hours
in year 6 and beyond.

Co u ion and time charges associated rith ter inal use

Charges associated with the INFOCEN facility at WPAFI3 will be

used for cost estimating purposes.

The computer usage charges are based on two parameters. First,
because each terminal actually connected to the computer uses some com-

puter memory and some fraction of the telecommunication connection
facility, the charge at ENFOCEN for being connected to the computer is 3

cents per minute. Therefore, the terminal connect charges are $36, 000

per year for a fully operational year. The second parameter affecting
computer usage costs is the amount of computer proessing time required
to perform a database search; this cost is estimated at $10, 000 for a fully

1020-2 ID-13
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operational year. These dollar figures represent 35 development sites
encompassing all the developers and all the course units in the current

inventory. The baild-up of sites, and therefore of the number of develope s
and courses exposed to TRAIDEX, is less than 100% in some years. The

average percentage of the course units and developers exposed to TRAIDEX,
in a given year is shown on line Z of Exhibit A-2,. This build-up is taken

into account in the costs shown in Exhibit D-3a and

For costing Alternative 1, the first-year INFOCEN computer

charges are absorbed by the DAVA organization. Otherwise, the computer
me and connection charges are the same for both costing alternatives.

Costs t2 u da_._p_le database

The costs to update the database are based on the number of char-

ac ers of new data to be added to the database and the size of the database

at the time of the update. The ENTFOCEN charges are $170 per million

characters of nevi data to be added to the database and $10 per million
characters of data already in the database. The database build up will

occur as courses are reviewed. This review rate has been assumed to
1/3 of the course inventory each year. The build-up also includes the new

courses developed in that year; however, not all of the courses being re-
viewed are reviewed at sites on-line to TRAIDEX. The estimates of data-
base and update sizes resulting from the combination of these factors are
shown in Exhibit 6-1, Section 6.

It is more expensive to update more often because the cost of

each update has a fixed cost element that is dependent upon the database

size. The study team decided to allow for one update per week so that

material entered during one week by the development site would be visible

in the database no more than one week later. This was felt to be necessary
to maintain and encourage the course unit entry by the development sites.
A database update more often does not seem to be cost justified, since
the effectiveness of the database for finding course material is impaired
by less than one percent when the update is delayed for a week. The up-
date charges will be greatest in the 4th year. The database is expected
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to reach 160 million characters in the 4th year (see Exhibit 6-1, Section 6
for build-up) and the number of characters to be added in the 4th year is
26 million. The 4th year update charges are estimated at $85,000.

For Costing Alternative 1, the first-year INFOCEN update charges
are absorbed by the DAVA organization. Otherwise, the update costs for
the both costing alternatives are the same.

Exhibit D-3a
SUMMARY OF COMPUTER RELATED COSTS

FOR COSTING ALTERNATIVE 1
Taking full advantage of existing DAVA organization and equipment

thousands of dollars)

Ye - ea
Item 1 2 3 4 5 Total

Telecorrimunication Costs:
Terminal purchase costs

for development sites 0 0 0 8 0

for TRAIDEX Central 0 0 0 0 0 0

Line Charges 0 46 59 62 64 231

Total Telecommunication 0 46 59 70 64 239
Costs

Computer Costs (ENFOCEN):
Connect titrie charge 0 18 24 25 16 83

Computing time charge 0 7 9 10 6 32

Data storage charges 0 22 47 78 96 243

Update charges:
Update size charge 0 2 4 4 3 1 3

Database size charge 0 19 41 68 83 211

Total Computer Costs 0 68 125 1 85 204 582

Total Telecommunication and
computer costs

0 114 1 84 1 85 268 821
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Exhibit D-3b
SUMMARY OF COMPUTER RELATED COSTS

FOR COSTING A L TERNATWE 3
A complete stand-alone TRAIDEX facility

(In thousands of dollars)

Yea 5 -Ye-
Item 1 2 3 4 5 Total

Telecommunication Costs:
Terminal purchase costs:

for development sites 48 52 20 -_ 0 140

for TRADDEX Central 10 0 0 0 10

Line Charges 22 46 59 62 64 253

Total Telecom unication 80 98 79 82 C4 403
Costs

, mputer Costs (rNFOCEN):
Cormect time charge 9 18 24 25 16 92

Computing time charge 7 9 10 6 37

Data storage charges 22 47 78 96 248

Update charges:
Update iize charre 1 2 4 4 3 14

Database size charge 4 19 41 68 83 215

Total Computer Costs 24 68 125 185 204 606

Total Telecommunication and
computer costs

104 166 204 2 7 268 1009
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